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It ray own experience and reflection had not sufficiently 
limpressed me with the sense of the intrinsic importance of 
the subject of this treatise, I should have derived it from 
the contemplation of the many eminent names which are 
inseparably connected with the history of its literature. 
[When to the strong inducement thus afforded for its prose- 
cution was added the knowledge of the circumstance, that 
there had not been published a monograph upon it in the 
English language for upwards of a century, I conceived the 
hope that a work of that kind might be neither unseason- 
»ble nor unwelcome. The main doubts which opposed this 
hope in my mind had reference to the nature of the 
^elaboration which I should be in a position to give to the 
'matter, so as to ensure novelty and completeness while ex- 
idudiog bulk and diffusion. I have endeavoured to meet 

t2 doubts liy a conscientious performance. 



During my literary inquiries I found tliat most syst^matil 
writers were so incorrect in their statements and referena 
and, not rarely, so unintelligible in their accounts, that I 
became an essential part of my work to read or consult! 
many original authors as were accessible to me. 
results of these labours have been corrections of numei 
mis-statements propagated by compilers, as I could obi 
in some instances, from one to the other through the 1 
space of two centuries. The necessity of these rectificatiiM 
together with the positive results of this search in 1 
appeared to me to afford some justiiication of the length d 
my first chapter. 

Bearing in mind that Morgagni had almost exhausted tin: 
subject of the physical description (jf gall-stones, I endea- 
voured to be as short and dogmatic upon that part as tk 
necessity of introducing some new matter on the nature of 
the nuclei of some calculi permitted. The casts of the 
biliary ducts which I found in the centre of gall-stones, 
were represented on two original plates, and their apprecia- 
tion, by the aid of a fair description and a sliort discussion, 
was left to the judgment of the benevolent reader. 

I then began that part of my work, by which I expec:tcil 
to furnish for ray time on the field of chemistry what Mor- 
gagni had accomplished for his on the field of physical de- 
scription ; namely, a complete account of the analysis, in- 



gredients, and composition of all varietiea of gall-stones of 
man and animals, together, if possible, with an analysis and 
explanation of the morbid process to which they owe their 
origin. This led of course to some new inteUigence on 
various collateral matters, among them perhaps the most 
interesting being the elucidation of the chemical nature of 
the colouring matter of bilo. More important results were 
embodied in a new classification of gall-stones, which was 
immediately used for arranging all analyses of single gall- 
stones to be met with in the books consulted or expressly 
executed by myself. To the adoption of this arrangement 
I was moved not only by the contemplation of the require- 
ment of completeness, but also by a wish to assist the pro- 
bable wants of future inquirers, and to afford to curators of 
Museums facilities for the practical arrangement of their 
collections. The somewhat lengthy analyses of a number 
of ox gall-stonea which were submitted to the scrutiny of 
the Chemical Society, led me to an attempt to explain the 
origin and nature of gall-stones by the light of the process 
of the putrefaction of bile ; of which also I offered new 
analyses and an explanatory diagram. Thus I came ufwu 
a theory in the true sense of the word ; nanielyj the ex- 
planation of the process as derived from all the data on the 
record, with so much oidy of hypothesis as seemed justi- 
fied by the amount of incontrovertible knowledge. 



The auatomy of gall-stoue disease could be descril 
with the aid of such a choice of materials, that the atl 
ment of a fair abstract of the acquisitions of science 
fairly to be demanded. To this I added the results 
several dissections made by myself, together with the li 
amount of intereatiug information obtained by a careftd 
contemplation of the specimens preserved in Museums, par- 
ticularly in the one which derives frotn Hunter ; illustrating 
not only the characters of calculi, but also their relations b 
and effects upon the biliaiy cyst and passages. Tbe 
histories of cases in the catalogue of this latter collection 
appeared so instructive and so quaintly original, that 1 
transferred to my text some of them which illustrated 
peculiar points in the pathology of the disease. 

In the description of the symptoms of that episode of the 
disease generally termed hepatic colic I have been care- 
fill to avoid a common fault of authors, which consists iu 
conjecturing a set or series of symptoms as the necessary 
consequences of particular anatomical conditions, of which 
the actual vital effects were not directly known by obser- 
vation. In the description of the symptoms of the 
sage of gall-stones I have for the same reason exclusivf 
relied upon cases in which the gall-stones were actually 
obtained and scrutiuised by competent persons after 
issue of the disorder. By this rigorous process 
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illusions propagated by compilers Lave been dispelled, and 
diagnosis, I hope, has been made much more certain and 
easy. 

The rules for the treatment of gall-stone disease whici I 
have given, although in their active or positive part they do 
not greatly differ from those obsen^ed hitherto, are decidedly 
Dcgative in relation to certain energetic measures which up 
to the present time have been deemed applicable and useful 
in this disorder. While only a small number of these rules 
emanated from my own experience, all have in their turn 
been confirmed by it in cases which I attended either alone 
or in consultation. The treatment of biUousness — the 
disease which produces the casta of the bile-ducts and 
results ill gall-stone disease, not the chimera which serves 
as the scape-goat of minds which are susceptible of satisfac- 
tion by a name without meaning — i-emains an open question 
until its symptoms are better ascertained and distinguished. 

llie collection of illustrative cases given at the end of 
the treatise every reader will be able to enrich for himself 
from his own experience. The portrait of the mind of the* 
Medicrf Society of London, as it exhibited itself in the age 
the representatives of which are now gradually passing 
away, was added as a standard of comparison for later 
enunciations or discussions to come. 

As the literature of France had been examined with such 



great care by Fauconiieau-Dufreanc, I beiievetl myself 
justified in relying upon his treatise for that part of my 
materials which was not easily accessible to me. Wixai he 
had failed to supply from German sources I endeavoured to 
furnish directly, and to record in substance or by reference, 
Special regard I paid to the literature of this country, and 
I believe that I have embodied accounts or notices of all 
the more important original observations coutaiued in 
special treatises or periodical publications. 

But for the kindness of friends who from time to time 
assisted me by the coutributiou of specimens many valu- 
able points could uot have been ascertained. Pre-eminent 
among these guneroiis contributors stands Mr. Silas Palmer 
uf Newbury, who, in aid of the furtherance of researches of 
which he had read some accounts in the ' British Medical 
Journal,' transmitted to me, then a stranger to him, a bol 
full of the most valuable calculi — the result of the assiduity 
mid attention which he had been enabled to pay to posl- 
mortem examinations during the earlier years of his career. 
To Mr. T. Holmes I am indebted for the important speci- 
mens which contained the casts of the biliary ducts. Dr. 
Wilks kindly collected for me much human bile ; and to the 
pcpper-com calculi sent by him to mc the manes of Kichanl 
Powell are indebted for a rcsLitutitin of rights of originality 
and coujpeteuce ^vhich beluit; had been denied to tlicm. 



PREPACK. XI 

My friend, Dr, B. W. Richardson^ contributed the liver of 
a patient who had died during the transit of calculi 
through the biliary ducts. Most particularly am I indebted 
and thankful to the librarian of the College of Surgeons, 
Mr. Chatto, who by his kind assistance made agreeable the 
sometimes irksome task of searching books of all ages, 
Rizes, and conditions. 

J. L. W. THUDICHUM. 



Jamua&y, 1863. 
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A TREATISE ON GALL-STONES, 



CHAPTER I. 

DIGEST OF lUSTOEICAL LITERATURE. 

The earliest notice of coucretious in the liver, i 
*Hh certain resenations, may be explained as gall-atones, 
occim in the work of a Greek physician of the name of 
Alexander, who, from his birthplace, Tralle, a state in 
^jdia, received the surname of Trallianus. He seems to 
''ftve lived subsequently to Oribasius (360 p. Chr. ii.) and 
■'Etius, but before Paulus ^gineta ; but it is, perhaps, not 
Possible to fix the exact time and place of his existence. 
His work, written in the Greek language, entitled 'Twelve 
Medical Books,' was missed for upwards of a thousand 
years, and after having been discovered, it was for the first 
time published at Paris, by Stephanus, in the year 1548, 
"1 folio, together with a Latin translation. In the follow- 
tog year, 154!), was published another translation, by J. G. 
Andernacus, and dedicated to Cranmer, Archbishop of Can- 
terbury, who, as will be remembered, bad then been con- 
■tituted by Henry VIII one of the principal licensing 
*Uthoritie3 for the practice of physic. This translation, of 



2 TREATISE ON GALL-STONES. 

which the full title is ' Alexandri Tralliaiii, Libri Modi- 
cinales XII. De gracco nunc jirimum conversi per J. G. 
Anilernar-um, Argent.,' 1549, 12iiio, contains, in the second 
chapter of the eighth book — which treats of the obstnictioii 
of the liver — the following passage: — "Nam huinores ni- 
mium exiccati assatique, lapidiim instar concreverunt, adeo 
-^ ut Don amplius discnti potuerint." This notice of dricd-np 
humours, concreted hke stones, leaves little doubt that its 
author was aware, either from personal observation or from 
information derived from others, that stones are now and 
then fomid in the liver, and the occurrence of the passage 
in the chapter on obstruction of the liver, makes it clear 
that he must liave considered these "concretions like 
stones" as possible causes of the obstruction of which he 
treats. 

If wc admit Alexander Trallianus to have lived in the 
fifth ccnttiry after Christ, we have four centuries to pass 
over before we meet with another notice of gall-stones in 
medical hterature. About 900 p. Chr. Rhazes wrote (Rasis ; 
Arabice, Mnhamod Arrasi), and amongst the great number 
of articles which constituted his pharmacy he enumerates 
the gall-stone of the ox. Gesner, in hia work, ' De qnad- 
rupedibns. Bos et Vacca,' G., lib. i, Francofurti, 1602, 
X p- 64 (the edit, princ. was published in 1551), has thus 
quoted what the Arabian says about the concretion : — "In 
the gall of the ox something resembling a stone, of the 
shape of a ring, is found, which philosophers call alcheron ; 
ground and drawn into the nostrils, it promotes the sharp- 
ness of the eyes, &c. If this alcheron cannot be had, a 
sesquidenarius of the bile of a black hull may be substituted. 
\ — Rasis." And lower down, voce Taurus, G.. lib. i, p. 96, 
^ Gesner snys, "That alcheron, a hard, stone-like substance, 
which is found in tlie bile of cattle, is ii-seful to those who 
suffer from epilepsy, and promotes the sharpness of tJie 
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DIGEST OF HiSTOKICAL LITERATCRK. 

ejTs, Hud prevents that any hunioiir coUeets in the eyes, \vc 
iave tauglit above, in speaking of the ox, according to llitsis," 

About a century after Rhazes, tlie Armenian Avicenna 
began bis practical and literary career. He knew the gall- 
stones of the ox, and used them as a remedy in various 
complaints. I quote the passage referring to them from 
the following magnificent edition of his works which is in 
the hbrary of the Roynl College of Siu-geons : — ' Avicennse, 
Arabum medicormn principis (opera), Ex Gerardi Cremo- 
nensis versione, et Andreie Alpagi Belluncnsis casti- 
gatione,' &c., Venetiis, 160S, hb. ii, p. 314: — " Gall-stone 
of the ox. — What is an ox-gall-stone ? It is a stone which 
is found in the gall-bladder of the ox, of the size of a hen's 
egg, and of a citron-yellow colour, drawing towards the 
led ; and it has a bitter taste, biting the tongue ; and it is 
of a light weight; and if it remains for a long time, it 
becomes broken up." 

After this definition follows a statement regarding its 
medical value in various complaints. This is serviceable as 
containing references, fiint to Eiu-opus, who is said to have 
recommended gall-stones in epilepsy, and next to Galenus, 
who is reported to have found them of little use, except for 
Uie head. The calculus was evidently looked upon as an 
BTcidental formation, without any reference to disease. The 
four chapters of which the last concludes with the above 
notice of ox-gall-stones only exist in the Hebrew codices ; at 
ieast Andreas Belluueiisis (a physician at Damascus, who 
Iwd devoted thirty years to the study of the Arabian 

igiiage, for the purpose of qualifying himself for the task 
^ 80 eminently accomplished) could not find them in any 
Arabian codex. In the edition which Gesner refei-s to, 
illiese four chapters were inserted at the beginning of the 
!«econd book ; in the edition, however, from which I have 
.been quoting these chapters are appended, not premised, to 
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the second Ijook. No notice of tlie lapla fellis lauri is lu 
be found in tlie index (o tlie work of Avicenna. 

Aviccnim wrote about and after the year 1000 p. Clir. 
nat. ; Ilia works were translated by Gerard, of Cremona, 
about 1114. About 200 years after this date wo liud 
another notice of gall-stones in the ' Liber Paiidcctarnin 
Mcdicinfe,' by Sylvaticus (" Matthew Moretus Brixianiis, 
Bononie in medicina et astronomia legens"), originally 
published in IIJ17. The beautiful edition of this work 
contained in the College of Surgeons' library is not paginated, 
and dated 1474. In this edition the 533rd chapter 
contains this passage: — " Massntum c. lapis qui invenitur in 
felle bovis." Gesncr says in the place last quoted that 
Sylvaticus also terms the gall-stone "guers," and that lioth 
" raassatum " and " guera " are Arabian expressions. Like 
most words in Sylvaticus they are perhaps unintelligible, as 
is also the alleged Arabian word " haratzi," mentioned by 
Scaliger. Neither "massatuni," nor " guers," nor " haratzi," 
nor the "alclieron" of Rhazes, is contained in the lists of expo- 
sitions of Arabian words given by Andreas Alpagus Bellunen- 
sis. On these doubts about the expressions of Sylvaticus, 
see Freind, 'Hist, of Physiek,' 1750, ii, 205; also Rclnc- 
sins, ' Variar. leetion., libr, tres,' Altenbm-gi, 1640, 4to. 

Seventy or eighty years after the pandectarian Sylvaticus 
the first observations of gall-stones in the human sulijcct 
were made by Benivenius {Ital., Benivieni), a celebrated 
physician at Florence. He wrote a treatise ' On the Hidden 
Causes of Diseases," which illustrates better than any other 
I am acquainted with that part of the first aphorism of 
Hippocrates, which maintains that experience is fallacious 
and judgment difficult. The work was not published until 
several years after its author's death, which took place in 
1502. Perhaps the earliest edition is that which was 
published at Florence, in quarto, in 1507, under the title 
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"Auton, Beniveuius, De abditis niorboruin caiisis.' A Bale 
edition, in quarto, of "the 3'ear 1528, is the last of four uniform 
tracts contained in the hbrary of the Medical Society of Loii- 
For the following quotations I have used the edition, 
with annotations, in ' Reniberti Dodonsei Medicinalium 
oliservationnm exenipla rara ' Aiiistelodanii (dated on title- 
page erroneously 1.521, should perhaps be 1621, the dedica- 
tion and preface to tlie reader being dated re8|>cctively 1 584 
and 1581, in which latter year the first octavo edition of the 
same workseenis also to have been published). Dodoens was 
professor at Leyden, and flourished about the year 158S. 

Cap. in.- — " Stones foujid in the membrane surrounding 
ihc liver. — A certain noble lady had been suffering greatly 
aiid for a long time from a pain in the situation of the 
liver, and although she had consulted a great many 
physicians, she had not been able by any remedy to get 
rid of her malady. l'"or this reason she was pleased to try 
our aid, together with that of otiiers. We met several 
physicians, and discussed at great length on all sides wliat 
might be the hidden causes of the disease. However, as 
happens frequently in doubtful matters, we could not agree 
to a verdict, for some had supposed an abscess of the liver, 
othei^ a degenemtion of that organ ; we ourselves, however, 
believed tliat the fault was with the covering membrane. 
When she, after a few days, during which the illness 
increased upon her, had departed this life, as we had, from 
the certain signs, foretold by common consent, we procui^ed 
'the opening of the dead body. And there were found 
.smnll stones, differing in shape and colour, which had been 
collected in the lower part of the membrane of the liver. 
Some stones were round, others angular, others quadratic, 
as position and accident had etfected it; some had red spots, 
otliers were distinguished by blue-and-white ones. By their 
,»-eight they had formed of the covering of the liver a small 
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sac, of the length of the hollow of the hand, and of the 
width of two fingers. As we believed these to have I>een 
the cnnse of death, we judged it vain and useless to dispute 
on obscure matters." 

Annotation of Dodonaius. — " It sometimes happens thai 
stones are found in the gall-hladder, as \s stated below iu 
the 94th chapter; but that the membrane of the Uver 
becomes relaxed, and stones are hanging down in that, iis 
one of the rarest occnrrences. I recollect to have seen the 
livers of some who had fallen from ictcnis into nscites so 
hard, and so full of little stones everywhere, that they could 
not be cut throun;h with the knife. Andreas Vt'salius, in 
his letter to Roelants, on the China root (smilax, a kind of 
sarsaparilla), relutcs something similar of a certain Bclloar- 
niatus, a Senensian, wliosejiver was found entirely white, and 
not of an even but of a very uneven surface, and roughened 
with projecting tubercle ; the front part, however, and the 
entire left lobe were indiu-ated like a stone." 

The cases of Dodonaeus look more like cases of cirrhosis 
than instances of liver-stones. The description of Vesalius 
also, as here given, of a case of indurated liver, would 
appear to have no reference to gall-stones. But it is extra- 
ordinary that this quotation from Vesalius is not complete, 
inasmuch as the account of the eighteen gall-stones found 
in the gall-bladder in the same case is omitted. This 
could not have occurred had Dodonseus quoted from the 
work of Vesalius directly. Donatus, in repeating the first 
case of Bcnivenius and the first part of the annotation 
(Scholion) of Dodonaeus omits all mention of the reference 
made by the latter to tlie passage in the letter of Vesalius, 
and he consequently already judged that this passage of 
Vesalius had no reference whatever to gall-stones, and, like 
Dodonseus,he did not read the passage in the work of Vesalius. 

If the accovmt of Bcnivenius 's first case might make the 
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suspicious that he was ignorant of the existence of a 
gall-bladder in man, and mistook it, filled wJtli calculi, for a 
morbid formation, this suspicion will be set at rest by the pe- 
rusal of his second case, which in Chapter 94 is thus related: 
"A calculus in the gall-bladder.— There died in these 
days a noble lady, of the name of Diamantes, struck down 
with the pain of stone (in the bladder}. But as she had 
not before suffered any injury from it, the physicians 
thought well to open the body. And there were found 
very many stones ; none, however, in the (urinary) bladder, 
as was believed, but, with the exception of one, of a black 
colour and the size of a dry cliestnutj which was contained 
in the gall-bladder, all the others were in the skin by which 
the liver is covered, out of whlcli they had formed a little 
sac, in which they were hanging as in a bag. As we 
I«lieved that this was the cause of death, we concluded 
that it was the prudence of a wise man to make himself no 
opinion at all about the uncertain and occult diseases." 
Annotation of Dodonaeus. — " Calculi which have been 
formed in the gall-bladder we have ourselves also observed. 
Tliose (who suffer from them) become of a yellowish colour, 
are troubled with nausea and disinclination to food, and are 
. long in bad health." 

A similar case is recorded by Pcucerus, the son-in-law 
of Phihp Melanchton, and a most learned man (* Lib. de 
Praestig. mediocr.,' p. 316): — We recollect that a large 
stone was taken out of the liver of a friend (who had died 
at Paris and been eviscerated), which by its Uvid-yeltow 
colour showed that it had been coagulated in part from 
phlegm, in part from melancholic humour." He recorded the 
same or another casein his commentary ('De divinationuui 
generibus'), and gave an account of it to Keutmann. In 
this case of Hieronymus Scriba, who waa tutor to Count 
Valerius Cordus, and died at Paris in 1647, three calculi 
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were foiiad in the liver. One of these stones, says Kent- 
maun (* liibell. de Calculis'} was of alwut the size of half a 
pigeon's egg, entirely angular, of a livid colour, and made 
up of phlegm and melancholic humour. The calculi ■ 
adhered to the flesh of the liver, so as only to be covered 
by the covering of the liver ; nil were moderately hard 
(Schenckius, edit, of ICUD, p. 453). 

Andreas Vesalius, in his epistolary treatise entitled 
'Radicis China; usus,' 1546, already referred to (I quote 
from the Leyden edition of 1547, in the library of the 
Medical Society of London, p. 249), gives the case of Belloar- 
matus, an eminent advocate, as nn illustration that, the spleen 
could peiform the function of the liver. The advocate hud 
listened to a lecture by Vesalius on the obstruction of the 
hepatic and cystic ducts, had then consulted the great pro- 
fessor in the hlirary, where he was sitting with liis students, 
and had proposed to come to the dissecting-room the next 
day, and to observe diligently those parts. lie was, 
however, suddenly taken with illness and died. On dis- 
section, Vesalius found that he had succumbed to luenior- 
rhage into the ]»eritoncum, proceeding from an abscess, 
which had corroded the caudex of the portal vein. The 
liver was found as above stated, and softened near the 
abscess. The gall-bladder wiis miusually yellow, and in it 
were contained eighteen calculi, very light, of a triangular 
shape, with even edges and surfaces everywhere, green by 
colour, and somewhat blackish. But when they were dry 
they looked more ash-grey coloured, aiul by their bulk 
reminded of chick-peas. The spleen was very large. 

Vesalius relates another no less remarkable case, namely, 
that of Prosper Martinus, a Florentine noble, who had 
for many years suffered from jaundice. He had at last 
died rather suddenly. Vesalius was riding past his house, 
in which some siu-gcons had already begun the post-mortem 
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eiamination of the dead man, when some friends requested 
him to assist at the dissection. The stomacb appeared to 
contai)! nothing but bile; the liver was contracted and con- 
densed by a scirrhns; the spleen was softer and larger than 
natural. The gall-bladder was of about the size of two 
fists, and was in a manner filled with exceedingly small 
stones, which resembled agglomerations of grains or seeds 
of millet, or rather to the surface of the common rough 
tutia (rough oxide of zinc) of the apothecaries' shops. 
Veins and arteries contained a fluid which, if it was not 
bile itself, at least coloured the hands like bile. 

The next work in which gall-stones in man are referred 
to is ' Gabrielis Falloppii, Medici mutinensis observatioues 
anatomicae,' Venetiis, 16(t2. Fol. 178 b of the splendid 
edition in the library of the Medical Society of London has the 
following passage :-—" In the history of the gall-bladder, I 
should like to discuss with you (Petrus Manna, a physician 
at Cremona, to whom the observation was addressed) the 
concretion of numerous and large stones, which I have 
often and often found, as well in the gall-bladder itself as 
in the wide duct which leads from the liver to the intestine. 
But this place will least allow it." 

That Fallopia knew gall-stones ab^ady in 1559 is 
evident from a passage in Dominicus Leonus, ' De arte 
inedendi,' lib. v, cap. vi, where it is said, " that the great 
anatomist, in the said year, while tciiching anatomy in the 
public gymnasium at Padua, found five stones suspended 
in the liver, wlilch were little distant from each other, and 
of the sixe of peas ; the teacher showed tliem to all the 
scholars present." In the seventh chapter of liis ' Tractatus 
de fossilibus,' Fallopia makes an attempt to explain tlic 
nature and fonnalion of gall-stones, which ends in a 
Jamentable failure. 

Contemporaneously with Vcsalius and Fallopia lived and 
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wrote Ferneliua, physician to the King of Franco. Unlike 
Benivenius, who, instead of profiting by an anatomical 
experience, contented himself witli drawing a sentimental 
moral, this physician, having made the observation of gall- / 
stones in the himian subject, continued to observe, and 
became the first to notice the expulsion of these concretions 
by the spontaneous efforts of nature. In his work ' De 
morbis nniversalihus et particularibus,' which he wrote in 
his most flourishing time, namely about 1558, there occurs 
in the chapter devoted to obstruction of the liver the 
following hypothesis regarding the origin of gall-stones ^ 
(p. 225 of the edition of 1G45) : — " Sometimes also yellow 
bile, which has been, contrary to nature, longer retained in 
the liver, and not been cleared out at the proper time, . 
becomes very thick, and induces serious and very dan- 
gerous obstructions of the liver, so that {as we shall pre- 
sently show) it becomes at times even transformed into 
stone in the gall-bladder." To this sentence there is the - 
marginal reference, " Galen v, de loc. affect." 7- 

On page 232 is a separate chapter on " Stone in the 
Gall-bladder." — " Sometimes a calculus grows in the gall- 
bladder, which is black, but light, and when immersed in 
water it floats upon it, and does not sink in it like that 
which is voided from the kidneys or the bladder. 

" It originates from yellow bile, which, for a long time 
retained in its own receptacle, and not evacuated in proper 
time, and not renewed by an influx of fresh bile, becomes 
hard to a wonderful degree. This happens particiUarly 
when both ducts of the gall-bladder become obstructed. 

"Of this there are neither manifest nor grave symptoms 
known by which it could be detected with certainty and 
ease. But it must be suspected in those who have had 
long and serious jaundice. 

" Some decrepit old man, who was very much iuclineil 
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to be angry, was after his death found without bile and 
without gall-bladdeFj in the seat of which latter a very 
lai^e (ingens) calcuhis had become concreted. 

" In several who, after prolonged jaundice, became aifected 
with diarrhcea we have even oiiserved that innumerable 
calculi of this kind, like peas or barley-corns, were ex- 
pelled." 

Realdus Columbus (professor at Padua), in the fifteenth 
book of his work ' De re anatomica' (first pubhshcd in 
1559) which is headed " De lis qua; raro in auatomc 
re[>erinntur" (p, 491 of the Paris ediliou of 1572), has 
given the following account of his observations regardiug 
calculi, more particularly gall-stoues ; 

"I have withdrawn with these hands innumerable 
stones which were found, of different colour, in the kidneys, 
in the lungs, in the liver, in the portal vein, as you, Jacob 
Bonus, have seen with your own eyes in the venerable 
Ignatius, the General of the Congregation of Jesus. . . In 
the gall-bladder of several persons also I have found 
several stones of different colours and shapes." 

In the edition of Donatus which 1 shall have to describe 
presently, the passage referring to the calculi found in the 
portal vein of the general of tlie Jesuits is repeated ver- 
batim, as if Donatus himself made tlie appeal to Jacob 
Bonus as an eye-witness. The sentence is parenthetically 
placed into another in such a manner that it gives no sense, 
and that its meaning can only be made out by a direct 
reference to Columbus. I cannot decide whether this 
blunder is due to Donatus or his " expurgator,'' Horst. 
Error, however, is an avalanche, becoming thicker by 
rolling on. The Latin of Donatus is bad, even after the 
expui^tion by Horst of " innumerable errors regardiug 
words and matters.'' But it is still correct enough not to 
serve as an excuse for such egregious perversion of names, 
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authorities, and matters as is exhibited lu tlw three following 
lines of Buisson {' La Bile', German edit., hy Platner, p. 64) : 
" And, according to Columbus, a gall-stone is said to have 
made its way into the portal vein in the body of Bonifaciiis 
(sic !) Loyola." The calcidi found in the portal vein of 
Ignatius were not gall-stones, but vein-stones (phlebolithes} ; 
it is clear, from the sentence itself, that Colimibus interpreted 
them as such, being well aware of the occurrence of con- 
cretions in veins as independent formations, and expressly 
mentioning their discovery in the hsemorrhoidal veins. 

In 1551 Gesner'had already given (as quoted alx>ve, 
under the parts referring to lihazes) all that was contained 
in Rhazes with reference to the gall-atones of cattle. In 
his work 'De remm fossiliuui &o , fignris,' which, together 
with a list of the fossils contained in the collection 
('Area rerum foasihum') of Joan Kentraann, a physician at 
Dresden, was pubhshed at Zurich, in 12mo, in 1666, under 
the title of ' De omni renun fossilium genere,' Gesner 
referred to what he had formerly said in liis ' Natural 
Uistoiy,' and added the references to Aviccnnu, Sylvaticus, 
Scaliger, and Moses Kimhi. He also stated that he pos- 
sessed such a calculus (from the ox), which was friable, 
of a yellowish-red colour, and had been sent to hira by a 
friend. Not a word is said about calculi from the human 
subject. The list of Kentniann does not even contain s 
reference to gall-stones from the ox; not a single con- 
cretion from man or animal is mentioned ; so that I suspect 
his system at that time excluded such concretions from 
the class of fossils. 

Kentmann deposited his observations on the subject of 
our inquiry in a special treatise, ' De lapidibus in humano 
corpore repertis.' He there gives the description and en- 
gravuig of a stone in the liver. He noticed the concentric 
arrangement of layers, a point which Morgagni afterwards 
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worked out with such extraordinary minuteness. The 
book was published at Zurich in the year 1565, the same 
year in which the work on fossi|s appeared, after the com- 
pletion of which both Keiitinann and Gesiier died. 

" Kentinann (says Coe, p. xii) wrote a very small tract on 
twelve sorts of calculi found in different parts of the body, 
to which he added plates exhibiting the various figures of 
them, and among the rest speaks of those of the gall- 
bladder. The account he gives of them is (as will be 
seen below) very short, but he describes tlieir size, sha])e, 
and inward texture better than any other author I have 
seen of his time or indeed of the remainder of that or the 
succeeding century." Coe also erroneously remarks tliat 
Kentoiann's treatise was not pubhshed by itself, but in 
Gesner's book ('De omni rer. foss. gen.'), and in the year 
1505, and thereby accounts for the circumstance, which 
is a matter of surprise to him, that so httle notice was 
taken of it by medical men, who derived all their in- 
formation about gall-stones from Fernelius, or ascribed to 
him all the merit of their description, notwithstanding 
that all Kentraann had said about gall-stones was tran- 
scriljcd and quoted by Schenckiua in his coUectioa of ob- 
servations. 

The hypothesis which Kentmann propounds relative to 
the origin of gall-stones is peculiar, and, singularly enough, 
couched in veiy bad Latin phraseology. Bile, he says, was 
burned by the heat of the liver, and concreted to a cal- 
culus in the gall-bladder, whence he himself had known 
them to be taken (sc. calculi). It was not less true that 
these calculi caused great obstructions in the vessels and 
many violent symptoms, about which the most experienced 
physicians might be in doubt. He continues, that as 
physicians had become more careful about their dis- 
sections, they had not only found two or three, but some- 
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times luiiidreds, of such stones in the same recepti 
He also expresses bis belief that if physicians would mi 
frequently obtain permission from the relatives of dt 
persons to dissect their bodies, they %vould find things 
useful and worthy of note. 

He then gives a general systematic description of biliary 
calcidi : — " Tlie stones which form in the i-eceptacle of ttu^^H 

ibile are in siae equal to lentils, peas, beans, filberts, thfi^H 
joints of fingers, or even walnuts ; in shape one part iff ^ 
round, another angular ; the latter are pentagons, or hep- 
tagons or octagons, or even of more angles, (" gon" is here 
' erroneously used for " hedra,'' as " angle" is for " side"), for 

the more calculi are found together the more angular they 
are ; all are tight like tophi, with a colour inchning to- 
wards yellow, wliich, as the stones increase, is changed tA^| 
yellow. They are moderately hard ; broken, they appen^^ 
inside of a reddish -yellow colour, fuU of narrow circles 
going round each other, so that every one can see how 
slow and viscous bile has adhered to the centre and to the 
surfflce, and has grown gradually around it, and has 1 
the heat of the liver been indurated to such hardness." 

Kentmann then relates a case, and describes its synipi 
toms with unusuiU minuteness. A student, on his retui 
from Italy to Leipzig, began to be troubled with pain i 
his stomach and right hypochondriac region, and with 
nausea. He was thin, and had always been subject to 
constipation of the bowels, symptoms which deprived him 
of sleep, and thus produced lassitude of his limbs, loa^| 
spirits, melancholic afi'ections, and emaciation. He ase«^| 
many remedies, which the most learned doctors prescribed 
for him. But they were all in vain, as nobody saw cor- 
rectly the cause of the disease. Several of his physicians 
and friends believed that he had swallowed a ^iXt{n«^| 
(lovC'potion) in Italy. He died in 1551, aged ii). 0^^| 
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dissection, his organs were found healthy, the heart alone 
excepted, which was atrophied. In the gall-biadder, how- 
ever, twenty-two calculi were found, of a yellowish colour, 
differing in size from that of a pea to that of a bean. 
They had five, seven, eight, or even more luiglcs {comers). 

Kentmann then records that from the gall-bladder of 
King Christian of Denmaik, who died in the year 1559, 
R large number of gall-stones of a similar shape were 
excised. 

Another historical personage, Frederick the Third, with 
the surname the Wise, Elector of Saxony, who died on 
the 5th of May, 1525, was found, at the examination of 
his body, to have a large gall-stonu in his gall-bladder, 
besides calculi in the urinary bladder and the right kidney. 
The dissection was perfonned by tlie surgeon of the 
Elector, Joannes 'IVautemann, and his heirs kept the cal- 
culi as heirlooms. Peucerus, who related the occurrence 
to Kentmann, added that he had liad the gall-stone in 
hiB own hands. Its colour was green, like leek, its shape 
square (cubical), and its size that of a joint of a finger. 

Kentmann finally alludes to the finding by Fallopius 
nt Padua, in 1562, of a calculus of the size of half a hen's 
egg in an anatomical subject. 

The first systematic collection of data referring to gall- 
stones in the himiaji subject was made by Marcellus 
Donatus, in his work ' De Medica Historia mirabili,' 
Mantuse, 1586 (Ilorst's edition, 1613). From this book 
1 take the following data, most of which I could not verify 
by reference to the original works, as they are not to be 
found in any of the principal medical libraries of the 
metropolis. It must, of course, be understood that any 
data taken from works published subsequently to Donatus's 
own lifetime have been inserted liy his various emendators, 
among them Horat himself. The work of Donatus must 
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have been of great value to his contemporaries, if I 
judge from the value which in a literar)- and materidf 
sense it still possesses in the present day. 

Lib. iv, Horst's edit., p. 520. — Calculi (probably gall^ 
stones) rejected /win the sloviach- — " That a stone is somft> 
times generated iu tlie stootacli is testified by Gentilis (da 
Foligno, Lat., Pulginatus, died 1348?) in 'Connueiit. ad 
cap. avic.,' lib, iv, fen, 1, tract. 2, " De febre scxt^na et 
septana," as reported by Nieolus, s. 5, tract. 4, c, 53, 
who relates the following history : 

" ' Magister Jo. Juliani de FurliWo sent me a stone of t]te 
size of a nut, which had been expelled by vomiting after 
pain in the stomach. The hardness of the stone was above 
that of plaster, as put up in buildings, and the shape wa« 
like that of an egg.' 

" Gilbert, as reported by the same Nicolus, has written 
tliat he had seen a stone rejected by vomiting, which bad 
been formed in the stomach." 

{Biliary) calculus voided hy the bowels. — Cornelius 
Gemma (' Cosmocrit.,' lib. i, capit. 6), writes. — " A eertaia 
woman, after long-continued pain in the stomach, voided a 
triangidar stone from the intestines, which was of the bulk 
of a chestnut. I believe it to have lain hidden in the 
pylorus for an entire year, as was shown by the succession 
and nature of the preceding symptoms." 

Calculus in lite liver. — ■" In the body of the celebrated 
Duke of Venice, Augustinus Barbaricus, a stone was found 
formed iu the liver when the intestines were withdrawn by 
the chirurgeon." Tlie following are Gemma's own words; 
— " When, at Venice, the body of Duke Augustinus, of the 
family of Barbndico, was dissected, in order to remove the 
intestines, a stone of the size of a large ohve, of a colour 
like serpentine, with a tendency to black, was found near 
the gall-bladder." — Cccliua Rhodiginus (lib. iv, cap. 17), 
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*Ant. Lect.' The same story is told by Cardanus, pro- 
bably after CaBiius, but he makes the size ' larger than the 
nucleus of an olive.' (Cardanus, lib. viii, cap. 44, "De 
reruin variet."} 

Donatus then repeats the accounts of Benivenius and 
Sodonseus, and continues : 

" Scaliger (Julius Cfesar, about 1 B58), in the place 
abvady quoted {' Ad Cardanum exercit.,' 108, num. 3), 
writes, that he had seen a very hard stone, of a light flesh- 
colour, withdrawn from the liver of a rower; and that in 
the liver of a certain senator black stones had been found, 
which, when thrown in water, swelled {or rose) up. 

"Mathiolus {Peter Andreas, physician to the Archduke 
Ferdinand; his works published in 1598), lib. epist., 5, 
"d lac. Camnicenuni, writes, that in the liver of Aurelia 
Petmcia, the old wife of Pandulfiis the Tyrant (Prince), a 
stone of the size of an almond nut had been found. Trin- 
cavellius (Victor Trincavella, professor at Padua, ' Opera 
omnia,' publ. 1598), himself has noted this down (' De 
ratioDe curand. part. bum. corp. aff,' lib- x, c. 6). 

" We ourselves, when engaged at Venice in the dissec- 
tion of bodies, found in some of the subjects which we 
dissected in the hospitals there some stony hardnesses con- 
creted in the liver," 

The paragraph concludefl with references to Columbus 
and Kentmann. 

Donatus (loc. cit., p. 521), continues — "Calculi in the 
gall-bladder. — In the gall-bladder several stones have been 
observed. Thus, Gentilis affirms that he found in the 
passage or duct ('seu porum, sen ductum dicas. nihil 
interest,' Columbus, lib. xi, cap, 8) of the gall-bladder 
(rf a woman whose intestines had been taken out in order 
that the body might be embalmed, a stone of a greenish 
toige. Recent writers have ti-uly observed that such a 
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condition might produce jaundice; and Nicolus, a pliv- 
sician at I'loreiice, who lived in the tifteenth century, in 
the place quoted itbove, gives ont that he had seen a 
stone formed in the gal! -bladder of the wife of Giannzzo 
de Pandolphini." {Compare the obscrvntion of Matthiolns 
upon the wife of Prince Pandulfus, above.) 

Donatus then relates the second case of Benivenius, and 
the annotation of DodonBcua, and then continues : 

" CnmnicenuR, in the letter mentioned, testifies that after 
the death of George, king of Bohemia, his gall-ldndder 
was taken out, and instead of bde it contained a stnnc, 
which was similar to hematite in colour. 

(Coe, Preface, p. 9). — "When Camnicenus, not long 
after (Femelius wrote), had found biliary calcuh iu the body 
of a man who died of a jaundice and dropsy, he writes 
to Matthiolns ('Matthiol. Epist..' lib. v, p. 184) as an 
oracle, to be informed about them, at the same time men- 
tioning a very remarkable stone, found in the gall-bladdtr 
of George, king of Bohemia, which he says was still pre- 
served in his time, and was probably of an older date than 
the case related l)y Benivcnius," (Coe does not know the 
first case of Bcniveiiius. Page 10, foot-note, continues : — ) 
"Matlhiolus, by his reply, seems to know little about 
them himself, though he readily undertakes to account for 
them, and he quotes the statement of Femelius. Ho 
seems to have been much better acquainted with the gall- 
stones found in oxen than with those in men, and says 
that he had received many from the butchers, which he 
had applied for the cure of various diseases of the human 
body." 

Donatus tlicn gives reference to Duretus (see below), 
and to Kentmann. He relates further, that " in the gall- 
bladder of Vincentius de Rubois, who died in the year 
1574, an nlmoat countless number of stones was found. 
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some were Uackish, some yellowish, some were the size of 
peas, all others were smaller." After a reference to 
Columbus, the case of Fernclius's old man, who had no 
gall-bladder, hut merely a large calculus in its place, is 
repeated, with the exclamation that this "almost surpasses 
belief." 

Donatus makes no mention of Tornamira as having 
noticed anythhig connected with gall-stones, though under 
the chapter on calculus in the urinary bladder the name 
and work of tliis physicum (Praxis, C, " De lapide") are 
rejteatedly noticed. 

Jacobus Holierius (physician at Paris, 'Op, omn.,' pub- 
lished with his own and Duretus's annotations, anno 1623) 
in 'Uc niorbis intends,' lib. i, cap. 48, " De calculo," 
in a scholion of his owa, says that he found fifty-three 
calaili in the gall-bladder of a noble lady of the name of 
Arvcrnin. Lower down he says that Musa (physician to 
the Roman Emperor Augustus) knew of a woman wlio 
had passed five calcidi by the anus, and thinks it a very 
probable story, because he has by his side the hypothesis 
of the inspissation of intestinal mucus as accounting fur 
the formation of intestinal calculi, just as before 1860 
medical authors sought the origin of gall-stones in the 
inspissation of Ihc mucus of the biliary passages. 

The enarrations, and annotations to the enarrations, 
which an? throughout this work added to the main 
chapters and scliolia of Holierius, have for their author 
Ludovicus Duretus, physician to the King of France, a 
pedantical Galenist, but a learned man, and much influ- 
enced by the rise of anatomy as a science. In the anno- 
tation to Hollcrius's chapter " De calculo," he says — "In 
the gall-bladder it (calculus) is not new. In Madame 
L d'Eutragues we have found twenty-two calculi, which in 
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coloiir and consistence resembled jet ;*) and, as regards ■ 
shape, formed trilateral pyramids, with equal sides (tetm- 
hedra). In the most illustrious mother of the Prefect of 
Paris we have, on dissection, seen two calculi, which 
imitated the shape of a large, dried, blue prune. In the 
wife of D. Moreau, the Treasurer of Paris, we found three 
calculi in the gall-bladder, of the size of a thumb. She 
was jaundiced." 

In the year 1609 the work of Schenekius, ' Ohserva- 
tionum medicinaliuni volumen,' was published. In it was 
collected much of the literature of original observations on 
the subject, distributed under two heads — the one being 
"Calculi in the liver;" the second, "Calculi in the gall- 
bladder." Under calcuh in the liver, those which take 
their origin in its substance are properly distinguished 
from those which take their origin in the veins of the liver. 
When speaking of the oliservatione of Realdus Columbus, 
I have already had occasion to correct a common mis- 
apprehension of authors (it was in these days repeated by 
an author, 'Med. Times and Gazette,' May, 1S62}, that 
Ignatius Loyala had died of the passage of a gall-stone 
into the portal vein. A similar misapprehension exists with 
regard to Fehx Platenis ('De observ. propriis *), quoted 
by Schenekius. This author says, "That in the liver, not 
only of man, but also of the other animals, particularly the 
horned ones, and those which like salt much, copious gravel 
(arcnulas) and calculi and tophi are frequently found, is 
taught by dissection and daily experience. Besides gravel, 
which was now red, now gray, at other times yellow, 
and variously shaped and coloured calciUi, I have also cut 

• '■ Gagatinos," from " gSgitw," «. ra. (Plin., 36, 19, 3*), a kind of firm 

U]>balt, vergiog upon coal; in German, "Gajratkoble,'' "GlaiukolJE," (according 
to Leonbardt, ' Orjctognoaie,' not " GlnnAolile," but " Peel iko bio") ; Frencb, 
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out of the substance of the liver a coral-like, brancbeil, 
white tophus, which internally was hollow, and tilled with 
black blood. These serve as a document that many ob- 
structions and indui'ations of the liver, which are followed 
by cachexia and dropsy, do not only proceed from humours, 
but also from bodies of this kind, of which the practitioners 
do not think. When they come to be of some size, they cannot 
be spontaneously expelled from the living body, nor taken 
out by any art, and remain abstruse to us, and are buried 
with the patients. The cause thus remains unknown." 

From the context alone there can be no doubt that 
Plater considered the coral-like body not to be a gall- 
stone. That it was white, internally hollow, and filled 
with black blood, sufficiently stamps it with the character 
of a veuous concretion (phlebohthe), and all the contrary 
surmises and differing commentaries of Buissou and other 
authors fidl to the ground. 

Schenckius further reports oljservations of calculi in the 
fiver by Cyriacus Lucius, Turneiserus, and several others 
which we have already mentioned. 

The second chapter of Schenckius, devoted to gall-stones, 
treats of concretions found in the gall-bladder, and has the 
following grotesque superscription i 

" Horrible and stupendous calculi, coagulated in the 
gall-bladder ; their shape, colour, number and wonderfid 
effects, producing vomiting, nausea, heaviness, low spirits, 
learings of the stomach and hypochondria, atrophy, talies, 
obstniction of the viscera, inflammation, incurable jaundice, 
sleeplessness, lassitude, sadness and melancbohc affections, 
inclination to anger, difficulty and heat of urine, lepra of 
the skin, fever, sudden death, by a hidden and generally 
unknown seminary and foment of diseases and aymptoius." 

This chapter opens with extracts from Keutmann, and 
»fter these quotes the remarks and observations of Fer- 
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neliua. A case related by Langius, eplstola 57, toru. 2, 
is next given. Then follow two cases described by Goiter, 
in " libell. observ, anat. et chirurg.," of persons who had died 
after having for a long time suffered of jaundice, of which 
the cause was found, on dissection, to have been an iiccu- 
mulation of gall-stones in the gall-bladder and gall-ducts. 

""This author also mentions the case of a woman wlio 
recovered from a very protracted jaundice after she had 
passed calculi in her excrements. This case is succeeded 

., iu Scheiickius by those of Vesalius and Benivenius, and 
tJie annotation of l)odou!ciis. Some sentences from 
Cardanus follow, of which the first one only should 
properly stand where it is, as it contains reference to & 
man who had suffered of that kind of scabies which is 
called lepra, and was found to have a gidl-stone in hin 
gall-bladder (lib, vii, " Subtilit"). In the third quotation. 
from Cardanus, there appears to be no question of gall- 
stones, but only of an enlarged, so-called dropsical gsiil- 
bladder. Next follow quotations from Fallopius. Tla-u 
another version of the case of Scriba (Sclireiber), already 
alluded to on the occasion of the experience of Peucerus 
and Kcntniann, is given. Crato, iu a letter to Gcsner 
which is prefixed to the works of Cordus, says that he 
had heard from Joan. Pontanus, tliat a very large calculus 
had been found in Scribii's gall-bladder. 

Ferrandus brings- two cases very similar to that of the 
Elector of Saxony. In the year 1567 he dissected a 
nobleman, and found five calculi iu the urinary bladder, 
one in the gall-bladder, and one in the right kidney. On 
the 2nd of June of the same year, he found iu the body of 
a military uum of high nmk a calculus in the urinarj- 
bladder, siurouuded by a putrid fluid representing pure 
pus, several cakidi in the kidneys, and one black, ovjil, 
rough, aud small calculus in the gall-bladder. 
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To this succeed 8ome remarks of Gemma from ' Coa- 
mocrit.,' lib. i, cap. vi, which I have not quoted above, 
although I have given some cases related by Gemma in 
the same place, after Donatus, which cases, strangely 
enough, are not given by Schenckius. Gemma states his 
general experience that he had found calculi in the gall- 
bladder, caused, he beheved, by inflammation of the nearest 
intestines, or by long-continued obstructions. They were 
angular, black externally, inti;mally yellowish, and fre- 
quently of various colours. Out of a dropsical person he 
took thirty-two calculi, of which the smallest corresponded 
to the size of a pea, the largest to that of a filbert. 

After a reference to the scholiographrr of Ilollerins, 
Schenckius reports the statement of Turueiserus (lib. " i)e 
Vrinis"), according to which, in the gall-bladder of the 
Markgraff John of Brandenburg, a green calcidus of the 
sJEe of a walnut was found. 

As confirming these data by similar experience, the 
names of several authors are mentioned, some of which 
I have already quoted. Others we here learn for the 
first time, e.g. Arculanus, Alex. Bencdictus, Montenis, 
Thorn, a Veiga, Scholiograph. adlibell. Gal. deloc. aflectis. 

Pnither observations quoted by Schenckius — Forest, 
»chol. ad observ. 26, fib. 14; Solenander, in ' Cons, nied.,' 
Met. V, cons. 16 (calculus found in the gall-bladder of the 
Duke of Clevcs) ; the same, cons. 15, relates that, anno OS 
(query 15C8), a hundred calculi of the size of seeds of the 
pomegranate or of Indian corn, were taken out of the gall- 
bladder of Henry, Duke of Brunswick. A case from the 
observations of Joachim Camerarius is next in order, in 
which 143 calculi in the gall-bladder, scirrhus of the Uver, 
lud enlargement of the spleen to the size of the liver, were 
complicated with calculi in both kidneys and a rupture of 
the %\%z of a head. Then follows another fatal case of 
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gall-stones observed by the same Camerariiis. After tbat 
Johannes Jesseuius a Jessen brings an es]>erience wbich 
he made at Padua in 1590 — " Fabricius ab Aquapendeute 
was lecturing on anatomy, and using a jaundiced subject 
for dcraonsti'ation ; in the gall-bladder numerous con- 
cretions were found, the s[)leeii being small ; the great 
chirurgeoii thereupon constructed a theory of gall-stones 
as follows : — That the liver, while the s|)lcen was iuactive, 
had drawn the f^ccs of the blood through the portal vein, 
and had sent the excrement into the neighbouring recep- 
tacle ; as this could not rid itself of the incumbrance by 
the ordinary outlets, all that was earthy had been united 
and hatched by the heat of the liver; the rest, however, 
which was not caught in the gall-bladder, had been carried 
with the blood to tlie veins and other parts of the body, 
and coloured the skin." This memorandum of Jesseniua 
was sent to Schenckius by Larent. Scholziusj it is, there- 
fore, not altogether fair to let Fabricius cany the whoJ 
burden of the doctrine. 

The same Scholzius at the same time communicated t 
Schenckius au observation of his own. A smith in Bresla 
had for a year been sufiFering of gall-stone, pain, an 
jaimdice. At last he passed the calculus by the bowd 
Tlie learned Scholzius wonders by what passages this gall-" 
stone, which appeared to him of the shape of the gall- 
bladder, had got into the Uitestines, ITicn follow three 
cases related by the Florentine physician, Neretus Neretius. 
The first was fatal, with jaundice, the gall-bladder was 
full of calculi ; in the other two cases calciUi were found, 
without there having been any jaundice during Ufc. The 
last but one observation is by Joaun. Francos Hilde&ius 
Camnicenus (not to be confounded wilh Jacob Carani- 
ceuus, quoted above), who found many calculi in an aged^J 
female which he dissected at Mont{)ellier. The last ob*^| 
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servation is that made by Joan. Fridius, on the body of 
Count Philip of Hanau, in whose gall-bladder upwards of 
one thousand calculi were found. Georgins Graseccius, 
who has preserved the record of it in his anatomical work, 
saw them himself, with some others which Fridius ex- 
hibited lo liim. 

fVmong the observations referring to the common duct 
there is one made by Joan. Frid. TrafFelmann upon the 
body of the Archbishop Daniel of Mayence. The common 
duct near tlie duodenum was found full of smalt calculi ; the 
kirger ones were of the size of a nutmeg, the smaller ones 
of the size of shot. 

From the foregoing it is sufficieutly apparent that, 
subsequently to the time of Kentnianu and Femelius, most 
writers on anatomy and pathology mention gall-stones ; 
" the systematic writers in physic," says Coe (p. 14), " speak 
of them as one cause of the jaundice; but, copying from 
Femelius and from one another, take it for granted that 
the signs of them are not very evident, and that when that 
disease proceeds from this cause it is quite incurable. And 
perhaps it was because the signs of them were so Uttle 
known that Lommius, that excellent writer about diagnostic 
and prognostic signs, only just mentions them, and almost 
ia the words of Femelius." 

On p. 17 Coe continues — " Most of the great physicians 
of the last century just mention calculi, when speaking of 
ihe jaundice, as one cause of that disease. Sennertus, 
Riverius, EtmuUerus, Sylvius de le Boe, Willis, Baglivi, 
and others, speak of them in this manner. Some of them 
indeed, do observe that, when the jaimdicc is of long stan- 
ding and very obstinate, or especially if there have been 
frequent rctunis of it, these are signs that it arises from 
this cause. And this seems to be all that so late a writer 
as Baglivi knew about the signs of them. He says, perhaps 
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too poaitively as tn tlie cause, and certainly so as to tl 
incmabk'Hfss, of the disease, ' If you see a pertinacious 
icterus, or one wliich relnpses after it has got well, you may 
hold it for certain that it proceeds froiu calculus in the 
gall-bladder, and you may predict as incurable what the 
dissoctiou of the body will teach you.' (' De Bilia 
Natura')." 

"Moreton, a pbysidan of great practice in London towards 
the end of the seventeeulh century, bad some knowledge 
of the intense pains these calcuh occasion, thougli be calls 
them by the general name of colic pains ; and from those 
pains, joined with the jaundice, he sometimes pronounced 
that there were stones in the gall-bladder, whicli were 
accordingly found upon opening the bodies. But yet 
he soenis to have had no notion of their being dischi 
by atool, or of any method towards attempting a cure. 

" It does not appear that Sydenham, though so carefid 
observer and so great a practitioner, knew anything at all 
aliout these calculi j at least he never once mentions them 
in all his writings (see Sydenham, ' De cobca biliosa'}." 

Boerbaave was well acquainted with the symptoms 
duced by gall-stones, but not wilb-the issues ofthedii 
A manuscript copy of his lectures, which Coe saw, hod 
following note, purporting to have been taken from 
mouth: — " I for a long time wondered what shoidd be the 
cause of a jaunihce preceded by violent anxieties, vomitings, 
pain, and convulsions, and that all these symptoms should 
go otf, and after a while retmui again, till at length opening 
bodies taught me that in these cases the bihiu'y ducts arc 
obstructed by calculi. Hence the bile, not finding a 
passage, is accumulated to such a degree as to cause those 
anxieties, But when, by the violent vomitings, the bile is 
so far exhausted, being pitftly forced out through the dii 
and partly into the vena cava, and from tlieucc all over 
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body, 80 as to be reduced to the ordinary quantity, nil the 
compliunts cease." 

" Some other late authors (says Coe) who knew these 
calculi well as auntooiists, seem to have takeu little or no 
notice of them as practitioners. The celelirated Huysch 
was acquainted with them as occurring in dissections, and 
gives some instances of their being found in opemug morbid 
bodies. He had also seen some that were discharged by 
Blool, hut says not a word of any symptoms they occasion, 
or that he ever had observed tliem in patients. Morgagni, 
likewise, that accurate professor of anatomy at Padua, who 
had seen as many of these calculi as any man, and describes 
their figures and other properties more exactly than any au- 
tlior had done before him, was very little acquainted with 
them in living bodies, or aware that they often produce any 
leuaible ctFects, or are very frequently voided by stool. He 
knew that some physicians had spoken of their discharge, 
and even quotes Fernelius for that pui-pose. And he 
meutions one calculus that he had seen in tlie possession of 
Valianerius, which was voided after excruciating pains in 
the stomach, from which instance he seems to have taken 
occasion to write about them. For he says that as every 
one who saw it did not know what it was, he thought it 
right to give a description of them, that they might be 
known by others when they are seeu to come away. He 
also criticises upon the reports of Columbus, Vcsalius, and 
Camniccnus, of calculi being found in the vena portarum. 
These he siisi>ects were really in the bile-duct (an assunjp- 
tion which, as the reader already knows, is precluded by 
the tenor of the repoi-ts themselves, and in eveiy respect 
unfounded). 

" At last, when these calculi had been more frequently 
observed to pass by stool, and the complaints of such 
{utients more nicely attended to, and couipared with the 
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circumstances of those in whose bodies they were found hy 
dissection, they came to be taken notice of by more 
practitioners, and to be more particularly treated of by some 
few authors than they liad been before, who now began to 
consider and collect the symptoms, and to put them to- 
gether, as the signs by which such cases might be known." 

In the year 1670 a case was related, by Nic. Guil. 
Becker, in ' Misc. Nat. Curios.,' ann. mdclxx, obs, xliv, 
in which seventy-two gall-stones were foimd in a person 
dead of asthma, ischiadic pain, and jaundice. Fifteen years 
later we meet with a dissertation published at IHibingen by 
one Schmidlin, which relates the case of a jaundiced woman 
who recovered after having discharged several biliary calculi 
by the bowels. In the year 1G91 Pechlin published * Obs, 
Phys. Med.,' lib. iii, 4to, Hamb. On p. 136 begins ta 
chapter, " Icterus sine obstructione folHcuIi fellei, efl 
obstnictio ejusdcm sine ictero." The latter pai't of the title 
ia borne out by the case, related on p. 140, of an 
old woman in whose gall-bladder a great many calculi 
were found. Obs. 1, 1. 16, it is related that many 
calculi were discharged from the bowels of an hypo- 
chondriac man after the use of Pyrmont water. About 
the same time one Timseus a Giildenklee, in the third book 
of his work, published a case, the thirty-eighth of hia 
series, in which arthritic pains were followed by incurable 
jaundice, and a calculus filling the whole of the gall- 
bladder was found after death. 

In 1696 A, Petermann and G. Albrecht published at 
Leipzig a dissertation, ' Scrutinium icteri ex calculis 
vesicidse fellis occasione cujusdnm singularis,' which was 
subsequently reprinted by Ilaller in 'Disp. ad Morb.,' 
vol. iii, p. 581. These authors relate a case in which a 
great number of gall-stones were discharged, and the 
patient recovered from his illness. To that follows a 
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physiological clinjrter about the liver and bile, and after that 
a patliological one relating to gall-stone disease. In ^ 2 
are quoted the following cases, some siiiiilai'to the first one 
related: — Sorbait., 'Oper. Med.,' Tract. 6, cap. 5, p. 739; 
the cases of Becker, Giildenklee, and Schmidlin, already 
referred to; HBgcndom, 'Hist. M«d. Phys.,' cent, ii, 
hist. 8; Bonetus, 'Med. Sept.,' lib. iii, sect. 19, cap. 27 
and 28 (1686). As observations referring more particularly 
to the size of calcidi, are quoted — Fabr. Hildanus, cent. 1, 
obs. CO. and Cnocfel, Misc., A. N. C, 1673. To cases of 
distended and enlarged gall-bladder many references are 
given on p. 593. 

In § 8, the opinion of Paracelsus on the origin of 
calculi is given, to the effect that there were contained in 
our humours particles which concreted in cavities to small 
calculi, like sohd stones. To this opinion Helmont was 
violently opposed ('Tr. de Lithiasi,' cap. 3, n. 9), and 
made the assumption of a spirit which was to stir up the 
acrid humours. 

Bonetus, in his 'Sepulchretum' (1700), opens the list of 
authors of the eighteenth century who have referred to or 
treated of gall-stones. Some of them are enumerated by 
Coe, and commented upon as follows : 

" Bianchi, Hoffmannus, Theodorus Philippns Schacht, 
the author of the anonymous essay on the jaundice in the 
first volume of the ' Medical Essays and Observations ;' 
Dr. Simpson, of St. Andrew's; and Dr. Van Swieten, first 
physician to the Emperor and Empress of Germany. 

" Bianchi, professor of physic at Turin, in his large work 
of two volumes in quarto, called ' Historia hepatica' (1716), 
wherein he proposes to give a complete account of the 
anatomy of the liver and of all the diseases of that viscus, 
allots a part of two chapters for the subject of these con- 
cretions. 
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" He is ntit the most clear, convincing writer, is ajrt to 
speak too positively, itnd to draw too hasty and too general 
conclusions from a few purticular instances. In his 
account of the [iroperties of calculi he is too dogmatical, 
and is for making those lie had seen a standard for all ; so 
that if we believe other authors of at least equal experience 
and credit, wc must be convinced that many things he 
says are contradicted by facta. And what he write.s about 
the diagnostics and cure are by no means satisfactory. 
He is apt to assert some things from theory, and to 
dispute the plain facts of other credible authors when 
they do not coincide with his own opinions. Otherwise 
he would not have laitl it down as a certain nde among 
his signs tliat the larger the calculi arc the more pain 
they occasion. For this will not always hold true even 
while they remain in the bladder, and a small stone may 
produce more pain to one patient than a much larger one 
does to another, as he might have observed from a case he 
had just before referred to in Fabricius Ilildanus. The 
best thing Eianchi has said on the subject are the cases he 
has related, some few of which are his own, but most of 
them collected from other writers. His cavilling disiiosi- 
tion and his conduct as a controversial writer may be 
fully seen in Morgagni's 'Epistles,' and the preface to 
them, 

"The celebrated Hoffman has written much better on 
this snbject. But as he writes on it in his systematic 
method, in one chapter of his work called 'Medicina 
Rationalis Systematica' (torn, vi), not in a dissertation by 
itself, he has not treated it so fidly as might be wished, 
and as perhaps might have been expected on a doctrine so 
Kttle known or attended to at that time, and from an 
author who wrote so much." 

From this it appcjirs that Coo was not acquainted with 
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tte diasertation of Nitzsch, written under the presidency 
trf Hoffinann, and containing his experience on the subject. 
The occasion of Professor Schaclit's writing on this 
■ubject was his publishing {' HcrbomiEe Nassavionnn,' in 
4to, anno 1724) the particular ciise of a patient who had 
kboured under a phthisis icteritia, and also voided several 
calculi by stool, which the author concludes certainly came 
from the gall-bladder. lie does not seem to have had, at 
that time, much experience of these concretions in his own 
practice, as he speaks of but one patient more from whom 
he had seen them. But he quotes many accounts of them 
from a number of authors, both of their being found by 
dissections and of their being voided by stool. His 
theory is not, perhaps, the most clear and satisfactory, 
either as to the formation of biliary calcxili in general, or in 
e\plaining the symptoms of that patient's complicated 
case. And after all he has said about the two calculi he 
describes and gives a print of, there may still remain some 
kind of doubt whether they were not of the intestinal 
rather than of the biliary kind ; or at least, if they had 
their first origin in the gall-bladder, whether they were not 
groally increased in bulk by their stay in the guts. The 
circumstances which favour this suspicion are, that the 
Mtemnt appearance of the smallest, according to the figure 
he gives of it, much more resembles an intestinal cal- 
cidus than a biliary one ; that the very great size of the 
other, namely, as largo as n turkey's egg (galling indicfc), 
and of the weight of al>ove two and three quarters ounces, 
exceeds all, as he justly obsenes, that were ever before 
known to pass the duct ; and that the patient suffered 
unspeakably greater pains from the passing of the stone 
through the guts, even the colon and rectum, than while it 
was, as be supposes, making its way through the duct. 
The only method, perhaps, to have decided the question 
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in what part these calculi ■were really formed would hail 
been to cut them iu two in the middle, to obsen'e their 
inward structure, and whether they contained any nucleus, 
and of what kind. If Ihey had for a nucleus the stone of 
a fruit, or a small bone, or the like, which could never 
have been in the gall-bladder, this would have proved 
clearly that the calcuh were of the intestinal kind. And if 
their nuclei were evidently biliary, but the rest of their 
composition was hke those formed in the guts, it would 
have appeared that they were of a mixed kind. But if the 
whole substance of them had been like those found in the 
gall-bladder, they must have been supposed to come thence, 
how difficult soever it is to conceive of the passage of 
the large one, unless it can be admitted that they might 
be wholly concreted, or at least very much enlarged, in the 
duodenum, from bOe stagnating there. 

" The judicious author of tlie anonymous essay on the 
jaundice in the first volume of the ' Medical Essays and 
Observations ' has reasoned well about calculi being the 
most frequent cause of that disease, by stopping the cystic 
bile in its course to the dnodemim, as also about the im- 
probability and insufiiciency of the other causes which had 
usually been assigned for it by medical writers. He 
therefore argues justly that physicians ought always to 
have a view to this cause when they are concerned with 
icteric patients, and that, when no other cause appears, 
the general indication will be that of expelling calculi. 
For which purpose, he says, ' medicines are to be apphed 
in very near the same form and intention as are used in 
case of stones lodged in the ureters.' But as he does not 
enter into a full detail of the properties of the biliary cal- 
. ciili, or of the symptoms occasioned by them, or of any 
particulars about the cure, he was very far from designing 
that short essay as a treatise upon the subject. 
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"Dr. SympBon, also^ a learned professor at St. Andrew's, 
in the fourth edition of that same first volume of ' Medical 
Essays,' &c., has published an esaiiy on the jaundice, by 
which, as well as by the case of a patient related in the 
second voliuue of that work,* the doctor has shown that 
he is well acquainted with the effects of biliary calculi, as 
they occur in practice. He directs us, indeed, to look 
further than merely to the colour of the skin, in order to 
determine a case to be jaundice, since, he says, the blood 
may receive such a change from otlier causes, namely, a 
fever, poisons, &c,, without any regurgitation or redun- 
dance of bde as to make the skin appear yellow. But 
when with the yellowness of the skin there is also the 
same colour in the whites of the eyes, the urine is strongly 
saturated with bile, and the stools are white, we may be 
sure that tlie course of the bile into the intestines is 
stopped, and that it regurgitates into the blood. And this 
last case only the doctor inclines to call a genuine or true 
jaundice. This distinction of the doctor's appears rea- 
sonable and useful in practice, for, as he says, the method 
of cure must be different. When the blood itself is 
changed by a fever, &c., without any mixture of bile, the 
ouly remedy is to cure the fever, or whatever was the cause 
of such a change. But when the jaundice arises from a 
stoppage of the biliary ducts, the cure must be by 
removing the obstruction there, and reducing the bile to 
its natural course," 

After some good remarks on the possibility of a partial 
escape of bile in cases where the obstruction is not com- 
plete, and jaundice is accompanied by coloured fseces, Coe 
intimates that neither Dr. Simpson nor the other author 
mentioned before him takes any proper notice of that kind 

* Oh. XXVIII. — Jannilim from coneretiona. Initcuetirc case of a woiiuiu 
«hu, urter pulsing man; calculi bj the bowcta, recovered licr tietltli. 
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of jaundice where, from the absence of pain, we have no J 
reason to suspect any stones, and which we see easily 1 
cm-cd by evacuating means. Pinally, however, he excuse* 1 
them both, as their essays were short, and the design of 1 
them was to recommend to practitioners a constant atteii* J 
tion to calcuh, as the principal and most frequent cause oi 1 
jaundice. I 

Van Swieten, in his commentaries on the aphorisms of J 
Boerhaave, has shown that he was well acquainted with 1 
gall-stone disease, and has given instructions concerning it, I 
based upon his own practice. I 

Coe was unacquainted with some of tlie most important! 
publications on gall-stones; they were in the form of di»-! 
sertations, most of which would not easily have made their^ 
way to literary notoriety had they not, with others, been 
collected by HalJer. The oldest of these is by A. Vater 
and J. F. Schimmer, ' De calculi in vesica fellca geniti 
ratione,' Witteberg., 1722 (Haller, ' Diss, ad Morb.,' vol. vii, 
p. 714.) These authors give in twelve theses a general 
account of gall-stones, interwoven with allusions to casea J 
in which they had themselves found such concretions ioiM 
dead bodies. Bezold (G.), ' De Cholelithis,' Argent., 172bI 
(Hallcr, 'Diss, ad Morb.,' vol. iii, p. 605) describes calcuHj 
found in an anatomical subject, and gives an engravittgj 
representing the liver and the calculi in the gall-bladder im 
situ, and underneath this piece engravings of ten siiigUl 
calculi out of tiie total number of forty-six. His secondn 
case concerns a woman of fifty-two years, who for six years 
had been troubled with pnui in the right hypochondriac 
region. At last, in 1699, she passed, under pain, a great 
cuneiform calcidus. This was of the .*ize and shape repre 
sented by the author in an engraving, and weighed 
ounce two drachms and half a scruple. On section, 
calculus was found of a concentric structure, and made 
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of friable, Boft, yellow matter. It contained a ciystalline 
nucleus, which was white, here and there interspersed with 
yellow points. After the excretion of this calculus the 
woman lived free from all her former sufferings. 

Bezold quotes examples of the occurrence of gall-stones, 
and amoiigEt these the following cases, not yet noted : — Hore- 
tius, ' Epist. nied.,' 1. ii, p. 455 ; Helwig, edited by 8cbroeck, 
' 'Acta nicd. Berolinensia,' vol. v, no. 3, Bezold then gives a 
case of pellucid calculus observed by hiraself, and depicts 
the concretion in his fig. 4. He then observed that pellucid 
calculi were observed by Georgiua Scharpius, professor at 
Montpellicr, by Tamponet, surgeon to the king, and by 
Manche, the last two quoted by Nicolus de Blegny in ' Zodiac. 
Med. Gall.,' ann. 1, epist. 4, oba. 7, and cjiist. 5, obs. 8. 

Bezold also quotes an observation of an extremely large 
gall-stone from the ox, made by Henricus Vollgnadius, and 
recorded in ' Ephem. nat. cur.' dec. i, ann. 1 , obs. 44. This 
Vollgnadius at Wratislaw obtained possession of two ox 
gall-stones ; the one was of the size of a plum, the other 
of the size of an orange (pomura aurantiuui), aud weighed 
two ounces and two drachms. 

In the same ' Ephem.' is given the experience of Becker, 
who foimd seventy-two calculi ; of Fabricius Bartoletus, who 
found 300 ; and of Olans Borrichius, who found ninety. 
The original observations of this Olaus Borrichius are to be 
found in ' Acta llaffnienses,' vol. v, obs. G5. He has already 
prescribed that, in order to obtain calculi passed by the 
living, it is necessary to wash and sift the faeces. 

Relatively to the origin of gall-stones, Bezold remarks 
that the formation of gall-stones could not be attributed 
merely to an inspissatiou of bile, but that it required a stag- 
nation of the bile, and an abstraction of Its watery parts, 
and a super\'cntion of heteroycneous earthy, saline, acid, 
and alkaline matters. 



In 1726 Chr. A. Ziegenhorn pub!isbeH, at Wittenberg, 
in quarto, his dissertation entitled ' Obscrvationes rarissinue 
calculorum in corpore humano gencrationeui illustrantcs.' 
written under the presidency of the anatomist, Abraliani 
Vater. Eighteen pages contain general remarks and two 
cases; p. 19 opens with the third observation, the subject 
of which was a woman set. 60. After a fortnight's illness 
she voided a biliniy calculus by the bowels, and after 
another fortnight a second one. Both calcidi were of con- 
siderable size, and to judge from the engraving, 
have filled the whole cavity of a large gall-bladder, 
anthor next attempts to explain the origin of gall-stones 
by the assumption of an excess of saline -tartareona matters. 
He points out the absence of jaundice from his case, and 
adduces two similar cases of Ncretius, mentioned by 
Bonetus (ser. xviii, obs. 8, §. 6). He then (juestions the 
mode in which the calculi might have passed into the 
intestine, and thinks it likely to have been effected by 
dilatation of the duct, as in analt^ous cases in the ureters. 
He mentions the case of a woman who passed a gall-stone 
per anum, and after her death five more calcidi were found 
in the gall-bladder, which fitted the one which had been 
passed during life. He then discusses the value 
remedies, amongst them the Spiritus Nitri Dulcis, recoi 
mended by Sylvius {' Prax.,' p. 436) ; the waters of Pyrmont, 
npon the basis of the observation of Pechlin ; curcuma; root, 
as mentioned by Hoffmann, in 'Clau, Schroeder," p. 4fi3 ; 
and the roots of grass (radix graminis), recommended 
by Sylvius, who believed that the use of hay during the 
winter caused gall-stones in cattle, which the green grass 
in May redissolved. The dissertation of Ziegenhorn was 
not reprinted by Haller, nor was the next one we have to 
mention, namely, that by A. Kitzsch, entitled 'Diss.de 
dolore et spasmo ex calculo felleo Ilnl. Magd.,' 1731 
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and written under the presidency of Fried. Hoffmann. The 
author gives a general account of the varieties of gall- 
stones. In Chapter 8 he relates some experiments which 
he made to ascertain their composition. Calculi of a dark 
coloor and solid consistence, when dry, burned when held 
to a candle, and gave a light flame, like resin. They left 
a black, ash-like matter. Those which were white and 
gray fused like wax on a piece of iron plate. The darker 
Bud harder variety did not dissolve in spirit of wine nor 
in water, even on boiling. Some soft gall-stones dissolved 
about one half in warm water. From ox gall-stones, the 
author extracted a bitter, yellow substance, by means of 
warm alcohol and warm water. What remained burned 
with a flame, and, yielding a smoke smelling of burned 
hair, left a black coal. From these tests he says that it 
is clear that the common opinion, according to which 
alkaline, acid, or neutral or tartareous salts conciu- in the 
generation and concretion of biliary calculi, is erroneous. 
In Chapter 10 he gives the hypothesis which maintains 
that gall-stones originate in inspissated bile. He then 
says that old age is particularly liable to gall-stones, also 
the female sex. The influence of sedentary habits is also 
adduced and explained at length. On the faith of Sylvius, 
the abuse of beer and spirits are mentioned as causes ; the 
passage of this later author, however, which is quoted, 
seems to refer to hobnail liver rather than to gall-stones. 
Nitzsch then mentions a case In which laxatives, pre- 
scribed to ease a calculous nephritis of several years' 
standing, evacuated gall-stones ; these continued to pass 
during seven years. Another case of stone in the bladder 
complicated with gall stones fountl after death, is related. 
In Chapter 13, the symptoms of the passage of gall-stones 
are graphically described. The symptoms of the faeces are 
given in Chapter 16. Chapter 17 adverts to cases of gall- 
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stones without symptoms. EiilargemL'nt of a gall-bladd«' 
containing 3fi6 calculi is relutod as an observation made bjr 
the praises (see Hoffmann,' Observ.,' lib. xix}. Chapter 31 
contains a case in which concretions Vkerc discharged al 
a laxative, but without any previous cohc. It is c 
that they were gnll-stones. Finally, a good many 
stances are discnssod as remedies, among them the ano- 
dyne liquor of the prseses, which alone has stood its 
ground in practice down to our day. 

The dissertation by II. l'\ Teichmeyer and W. H. 
Stroehlein, * l)e calculis biliariis," Jena;, 1742, was 
pubHshed by Ilnller in ' Diss, ad Morb.,' vol. lii, p. 639. 
The authors, after having given a general de.scription of 
gall-stones, relate some experiments which they made upon 
these concretions with heat, acids, and alkalies, and in the 
course of which, among other unimportant reactions, they 
found that " the nitric acid solution yielded a precipitate 
of calcareous earth on addition of 01. Tartari per deliquium,^ 
From this tliey conclude that, "besides copious sulphur 
(combustible matters), the calculi contain earth, which 
seiTcs them as basis and fundament." Hence tlie thesis — 
" Causa calculi immediala eat coagulatio, qua sulphur bilis 
solntum ex menstruo suo secedit atque cum terra uiiitutu 
solidescit" (p. 644). 

In the same year was published the dissertation by L. 
A. Wislicen, 'Lapides bilioso-Iymphatici per metastasitt 
febris catarrhaUs exorti ac per abdomen exulccratum ex- 
clusi,' Lipsiae, 1742 (in Haller, 'Diss, ad Morb.,' vol. iit, 
p. 629). It relates the history of a man who, after muc^ 
suiFering, discharged a number of gall-stones through 
aperture made by caustic on the top of an inflamed tumour 
which had formed in the right side, foiu- fingers' breadth 
sideways from the umbilicus, 

Haller (' Opnscula Pathologica,' of which an Eoglish 
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edition appeared, entitled ' Patholog. Observations,' London, 
J 756, ol)s. 33, p. 77), after liaving stated that stone in 
the iiladder was so rare at Goettiiigen that it had been 
found only in two cases out of 230 bodies dissected in the 
anatoniicnl theatre, relates fourteen cases out of the same 
230, in which biliary calculi were found. History 1 is that 
of a female who had the gall-bladder all over of a white 
colour, and quite empty of bile ; within it were two white, 
chalky stones, about the size of a filbert, which under 
their external coat were of a deep-green colour, that ter- 
minated in yellow. " These stones had afforded nourish- 
ment to some invisible animalcules, which had gnawed 
angular furrows in the external cretaceous surface, besides 
burrows which they had made in tlie yellow substance 
within." History 2. — The subject, a woman, was jaundiced ; 
the liver was morbid, ulcerous, and devoid of blood; in 
the gall-bladder were fomid fifteen stones. The calculus 
nearest to the cystic duct had a kind of beak, which went 
some way into that duct. History 3 is that of a man 
who had been melancholy mad, and whose liver was so 
enlarged as to be in contact with the spleen. In the gall- 
bladder there was a calculus nearly equal in bulk to the 
bladder itself. Histories 4 to 6 are ordinary cases. His- 
tory 7 relates the finding of a crjstalline gall-stone. 
History 8 is clinical, and is that of a woman who dis- 
charged at times angular gall-stones through a spontaneous 
ulcer in the epigastrium. History 9 is the case of a 
lawyer who died from gall-stone disease, with jaundice. 
History 10 refers to the gall-stones of oxen. "Of those 
taken out of the gall-bladder and its ducts I have some 
tubular, mucous, of the very same figure and size with the 
ducts, and of a dccp-yellow colour. Those taken from the 
gall-bladder in these animals are generally hghter than the 
human; irregular in their shape, black, and cortical, and 
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under their black cortex is a fissile, lucid substance. 
Nest follow some general reiimrks on gull-stones in man ; 
that they never attack young persons or children ; tliat 
they are sometimes accompanied with jaundice, but for 
the most part without it, as had already been observed by 
Louis le Vasseur, "IViuraWr. Sylv.,' p. 21, and also by 
Morgagni. The dilatation of the ductus choledochus or 
cysticus, taken notice of by Cajctanua Tacconus and others, 
Haller says he has never observed. The calculi which 
were simply calcareous he never saw inflammable. 

Id History 13 Ilaller opposes the opinion of Sylvius 
('Conim. Boerh.,' iii, p. 161), that the bile is secreted in 
and by the gall-bladder. The last History (14) is that of 
a woman who was dropsical and had a scirrhous liver. 
In the gall-bladder 141 calculi were found; three small 
stones were fixed in the cystic dnct. The ductus 
choledochus was full of bile, while the gall-bladder and 
cystic duct contained none, which proved that the bile was 
secreted in the liver. 

The work of Coe, ' A Treatise on Biliary Concretions,' 
8vo, Lond,, 1757 (a German translation was published in 
1783), was the first monograph on gaU-stones in which 
the combination of the anatomical, physical, and clinical 
knowledge acquired up to the middle of the last century 
concerning gallstones was attempted. The pr-efncc, from 
which I have quoted considerable passages concerning the 
writijigs of former physicians, particularly of those who 
lived near to or within the author's time, exhibits learning 
and the reverence of a fine-feeling mind. The last twenty 
pages, however, of this preface, in which he gives an 
account of his design, arc tedious, and do not contain 
matter of any value in the present day. 

Coe next begins the Imdy of his work with an introduc- 
tion of forty-eight pages, treating of disease in general, and. 
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of its diagnosis, and insisting upon a very cnreful distinc- 
tion betwi'cn diseases which have syniptoins in common. 
From paraphrcnitis and its complications he then gradually 
comes to hepatitis and the various fonus of colic; and 
ilien gives a preliniinnry description of gall-stone 
colic (p. 44). " Of all tlie pains that happen in or 
near the abdomen there are none which are more gene- 
rally called hy the name of colic than those which are 
occasioned by biliary calculi. The patients tberaselvea 
ulways call this disorder a colic, and it is often so reckoned 
by many that undertake the cure of patients, cither fi-om 
loo hasty a view of the case or not being acquainted with 
these calculous obstnictions, or not able, by an attentive 
consideration and a nice distinction of circumstances, to 
find them out.'' He then dilates upon the frequency of 
gall-stones, quoting Simpson and Haller in support. The 
introduction ends with the relation of a case, which I have 
piven nmongst the illustrations. The first chapter (pp. 
49 to 6S) treats of the bile or gall. 

Cob's theory of gall-stones rests upon the assumption of 
stagnation and inspissation (p, 63). " When bile stagnates, 
its grosser parts, or dregs, are very apt to coagulate and 
form concretions. This we see by experiments made with 
bile, and by its s|K)ntancoiis changes when it is out of the 
body. And when by any means the bile is stopped or 
retarded, so as to stagnate long either in the gall-bladder 
or ducts, especially if before the stoppage it was unusually 
thick and viscid or abounded more than ordinarily with 
earthy particles, it is readily formed into biliary concretions 
or gall-stones of various kinds." 

Coe then discusses the causes of stoppage and inspissa- 
tion, mainly relying upon Hoffmann's statements, lie has 
not seen the concretions in very young people, but relates 
some cases from the experience of others, which I have 
recorded \wdcr the chapter treating of tbe mflueuce o^ a^c. 
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'riie work of Coe is, on the whole, distinguished more 
by its pleasfint style thnn by the penetration of the subject 
or tlie perusal of its literature. Good and practical as it 
must have appeared to his time, there is little iu the prac- 
tice there recommended which would be tolerated or useful 
in our days. 

In 1 707 Lieutaud, ' Hist. Anat. Med.,' i, obs. 861 et seq., 
quoted thirty-five observations in which calculi (pseudo- 
lapides biliai-es) were found, from various sources : Mor- 
gagni, BtmetuB, 'Act. Chir. Parisiens.,' ' Diarium Eruditor.,' 
Heister, Irabertus, his own ' Adversaria,' Haller, Timseus, 
Camerarius, Coiterus, Fabr. Hildanus, Kentniann, ' Instit. 
Bononianae,' Deodatus, ' Miscell. curiosis.,' Wepferus, 
Cretems, Fernelius, Ballonius, Helwigius, Riolanus, 
Cruccius, Stiel>eriis, McBbius ; also thirty-nine observations 
in which calculi were a subordinate feature in cases of death 
from diseases having no inmiediate connection with the 
calculi. Under the chapter on obstnictions of the biliary 
ducts there are some observations in which the obstruc- 
tion was due to calculi; — Obs. 897, by Storck; 898, from 
'Miscell. curiosis." ; 900 and 901, from the author's ' Ad* 
veraaria;' 903, Diemerbroek; 904, 'Misc. curios.;' 906, 
VesuUus; 906, Cabrollius. 

In the year 1771 W. White published an 'Essay on 
the Diseases of the Bile ; on Gall-stones, &c.,' 8vo, York. 
He begins with an introduction extracted from Coe. Next 
he describes the liver and bile, and mentions the experi- 
ments of Fordyce upon healthy, Macbride upon putrid, 
and Sir John Pringle iipon diseased, bile. What he says 
of diseases of the bde is mere imagination. A description 
of gall-stones, and a very explicit one of their symptoms, 
follows. On pp. 44 and 45 is repeated what Hippocrates 
and Sydenham say about a certain kind of coUc, probably 
from gall-stones, of the cause of which, however, both wore 
, ignomnt. Page 53 brings tbe ftuVV\ot'& metKod of cui^fl 
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later, the opinions of Baglivi, Riveriua, and Sylvius, are 
cited. The author keeps the medicine, with which he 
asserts to have effected one cure, iv profound secret, and 
therebjr, as well as by the general style of his performance, 
assigns to himself a very inferior place in the historical 
literature of this subject, 

Chr. H.\Vilckens,'Decalculi8hiliariia,'4to, Argent, 1777, 
relates the case of a sei-vant girl who came to the hospital 
very ill ; she was bled many times, and died. The gall- 
bladder contained three gall-stones ; one was impacted in 
the duct. The bladder was full of gas — " vesicuia fellea 
acre elastico erat turgidiasima qui vulnere inflicto cum 
strepitu exibat" (p. 4). He gives a good synopsis of the 
remarks of F. lloffmami.Van Swieten.and Haller, and quotes 
Frank deFrankenau, 'Satyr,nied.,'p.682,a3 having observed 
a complication of twenty-three urinary caicuU with twenty- 
two biliary ones in one and the same patient, lie quotes 
the observation of Van Swieten, Aph. 950, in which bile 
left to putrefy in a glass vessel deposited calculous particles 
in the bottoui of the vessel. The following observations 
are also referred to : — Scultetus ('Armament, chir.,' obs. 61) " 
observed a pellucid gall-atone, like a crystal. Huxliam 
('Oper. phys. med.,' t. iii, p. 11) took black calculi, hke 
fussil coal, out of a gall-bladder; they had glimmering 
particles in them. Petit (' Mem. de I'Acad, de Chir.,' torn. 
!, p. 186) extracted a calculus four inches long by three 
inches in circumference. The same also felt the calculi 
through the abdomen, establishing a new tbagnostic point ; 
8646 calculi are noticed to have been found ' Act. N. C.,' 
V, obs. 68. Lieutaud f Hist. Anat. Med.,' t. i, obs. 863) 
described siliceous-like calculi.* Hales (' Statics of Vege- 
tables,' cap. vi, 165) found some calculi soluble in the 

* This obMiration b not LieaUad'a own, but quoted froni Booetus. 
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lixivium of sal tartart. The same author {1. c, p. 1 67) observi 
that (Iry calculi contain air, and for this reason float wlieii 
thrown upon water. Heistcrus (' Ac. N. C.,' t. i, obs, 
181) observed the common duct at the duodenum en- 
larged, so as easily to admit the little finger. The whole 
dissertation extends over thirty-six quarto pages, and 
must iu every sense be pronounced an excellent per- 
formance. 

^In the year 1790 appeared several publications by a 
French physician of the name of Durande^hc most note- 
worthy of which were entitled ' Observations sur I'ufficacite 
du melange d'ether sulphurique et d'huile volatile 
de t^rebinthe dans les coliques hepatiques produitea par 
des pjerres biliaires,' 8vo, Strasburg, 1790; and ' M^m. 
8ur les pierres biliaires/ Dijon, 1790. fin these pamphlets 
Durande claimed to have cured many pei-sons of gall-stone 
disease by a course of emolbent treatment and the subse- 
quent exhibition of the ethereal mixture in daily doses of 
from forty minims to one fluid drachm ; the use of the 
mixture was continued until a pound of it had been used, 
when the course of treatment was terminated by the ad- 
ministration of some mild purgatives. The popularity of 
this remedy was due, in the first instance, to the anodyne 
efieet of the efher, which in Germany had been known 
and used for upwards of sixty years, and had been specially 
recommended for the relief of gall-stone colic in the disser- 
tation of Nitzsch. Another and, with the scientific world, 
much stronger claim of Durande's remedy consisted in the 
power, fallaciously ascribed to it, of effecting the soluti 
of biliary calculi in the bladder and ducts. 

Two years later there was published at Mayence a 
sertation on gall-stones by F. P. Straub, which is note- 
worthy as having been written under the presidency of 
Sam. Thcod. Soemmering, and as being, in some manaer. 
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tlie forerunner of a treatise on the same subject published 
by this latter author in the year 1795. Soeramering was 
for Germany what Juhn Hunter was for this comilry ; but 
in addition to the love of original observation and the 
assiduity required for the establishment of a useful collec- 
tion, Soemmering had a great reverence for the writings of 
preceding inquirers, and, accordingly, we find that his 
treatise ' De concrementia biliaiiis corporis humani,' Traj. 
ad Moen., 1795, does not only contain the residts of his 
numerous dissections and the descriptions of the speci- 
mens in his collection, but also a great number of refer- 
ences to authors of all times and nations, and an excelicut 
recapitulation of their results and conclusions. 

Shortly before Soemmering the celebrated French surgeon 
Petit had made the tumours of the gall-bladder which arc 
the consequence of the obstniction of the biliary passages 
br gall-stones the pai-ticular object of his studies, and had 
come to the determination to extract biliary calculi by sur- 
gical operations, not only in cases where a fistulous opening 
admitted of dilatation and the subsequent introduction of 
instruments, but also in cases where the gall-stones in tlic 
enlarged bladder being cleurly recognised by the sound and 
sensation they gave on percussion, it was reasonable to expect 
gaatrotomy to be auccessfid. Petit's paper appeared in the 
first volume of the ' Mem. de I'Acad. Royale de Chir.' His 
plan was adopted in Germany by A. G. Richter, who, in his 
work on practical surgery, entitled ' Anfangsgriinde dcr 
Wundarzncikunst,'v,cap. 3, I79S,gavean excellent descrip- 
tion of biliary fistuIiB and theu- treatment, and of enlarge- 
ments of the gall-bladder from calculi and their treatment by 
_ surgical operations. The essays of Petit and Richter must 
be carefully perused in order to see that the propositions of 
their authors were by no means so chimerical as subsequent 
writers have endeavoured to make out. 
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An £nglish physician, Richard Powell, made the uext 
addition to our knowledge concerning biliary calculi by his 
accurate description, in his work on ' The Bile and ita Dis- 
eases,' lectures delivered before the College of Physicians, 
1800, of the physical and chemical properties of the small, 
jet-black cnlcuH, consisting mainly of altered colouring 
matter of bile. Though many authors have, during the last 
sixty years, questioned or denied the existence of such 
calculi, and were in some measure justified by an unfortu- 
nate expression of Powell, who said that the insoluhle 
residue of these calculi was pure carbon, sucli calculi ex- 
actly yielding all the reactions described by Powell are by 
no means rare, and several specimens which have fallen 
under my own observation will be described under the 
chapter treating of these concretions. 

We have next to notice the work by W. Saunders, ' A 
Treatise on the Structure, Economy, and Diseases of the 
Liver, with an inquiry into the properties and component 
parts of the Bile and Biliary Calculi," which experienced 
four editions, the last being published at Loudon, in 
octavo, in 1809. 

From that time to the present day neither Germany nor 
England has produced any important monograph on gall- 
stone disease. The clinical lectures of Stokes, in the 
' London Med. and Surg. Journal,' were the most practical 
resume of the subject furnished by Ireland during the first 
half of this centur}'. Prance alone has continued to show 
to this subject that favour which has attached to its litera- 
ture the names of greatest renown in medical, surgical, or 
chemical history. After the excellent treatise by Buissont 
* De la Bile,' Montpellier, 1843, which gave a concise 
account of the knowledge regarding gall-stones which had 
been obtained up to that time, the Academy of Medicine 
judged that the time had arrived for giving further eiicou- 
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"ngement to inquiry on this subject, and in 1846 promised 
t prize of sixty pounda to the author of the best essay on 
the bile in its physiologicnl and abnormal state, and on the 
treatment lo be adopted when it is in a diseased condition. 
I This prize was obtained by the essay of Tauconueau- 
I Dufresne, the same author who abt;ady, in 1841, had pub- 
lished a paper on the subject in the 'Revue Medicale.' 
The essay, entitled, ' La Bile et ses Maladies,' was pub- 
lished in the ' M^iiioires de I'Academie de Medecine' for 
1S4S, the thirteenth volume of the whole series of ' Me- 
moires' In his preface the author says that the direction 
of his studies did not permit him to treat more particularly 
of the chemical part of the programme of the Academy. 
lie confines himself to a relation of what he believes to 
he the actual knowledge obtained up to his time, without 
making any additions to the chemistry eitlier of the bile or 
of gall-stones. The pathological part contains, however, the 
results of much meritorious obser\'ation. The greatest merit 
of this memoir is of a literary nature, although sufficient 
care has not been taken in the consultation and quotatiou 
of older and particularly of foreign authors. 

The latest account of gall-stonca is contained in the work 
on 'Diseases of the Liver,' by Frerichs, vol. ii, 1S61. It 
opens with what, in the English translation, is termed an 
"historical account," which is historical only in this respect, 
that it contains almost as many errors as sentences. Next 
follows an account of the ingredients of gall-stones, which 
contains some original observations. Various engravings, 
dispersed over several plates of the atlas, collet;ted on 
one plate in the translation, illustrate the stnicture of some 
gall-stones, and the appearances of some of their ingre- 
dients. The chapter on the mode of origin of gall-stones 
kjB not the most clear and convincing, and is, moreover, incom- 
plete, by the omission of ail reference to some important 
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observations published during the last five years. ' 
pathological part is concise, and illustrated by ei 
clinical observations. The appendix contains a numbei 
qualitative analyses of gall-stones executed by 
Neukomm, of v^rhich an account will be given in a sul 
quent chapter. 




Tbat a gall-stone is not a fortiiitoua coTicurrence of 
particles, but a product of a process specific and definable, 
may be learned from the typical nature of its composition. 
Its composition determines its structure ; its structure 
permits us to draw conclusions upon its composition and 
the mode of its formation. 

I. Shape. Morgagni paid great attention to the shape of 
gall-stones, and corrected the faulty descriptions of earher 
writers. He obser\'ed the frequent occurrence of tetrahedral 
forms, but did not explain their formation. 

Solitary calculi are round, oval, or club-shaped. The 
round, globular calculus has been the most moveable, and 
in the gall-bladder, as is evidenced by its structure, has 
grown by equable apposition of new matter round the 
whole of its surface. The oval and club-shaped forms of 
calculi are determined by the shape of the gall-bladder. 
While appasition of new matter took place all over their 
surface, the greater part, in the thickest layers, was deposited 
at the two ends. 

Social calculi are always found to have made concessions 
of space to each other. They arc flattened on several sides, 
B Consequence, no doubt, of pressure and friction during. 
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and in some degree after, their formation. The bodi 
thus formed have no stereometric outUnes ; they possess 
nothing of the regularity of crystals, axes according to 
cleavage are absent ; but nevertheless the perfection of the 
cubes, prisms, octahcdra, tetrahedra, and other forms met 
with amongst a heap of most irregular and fantastic forms, 
is often surprising. 

When gall-stones are so fitted upon each other that 
the prominences of the one exactly fill the depi-essions 
of the other, they are called articulating. Frequently 
the articulating surfaces are almost plane, by attrition 
or deposition of secondary matter between them. The 
comparison of these articulating calculi to the bones of the 
wrist, which was made by Haller, is particularly true for 
those calculi of which one represents a capitidum and the 
other an acetabulum to receive the former. Fabricius 
Hildanus (cent. 4, obs. 44) relates a case where a gall- 
stone was so excavated as to receive in its hollow nearly a 
third of the second calculus. Bouisson (73) relates that 
Dubreuil possessed a spindle-shaped calculus of such a size 
that it had filled np the entire cavity of the gall-bladder. 
Its upper part exhibited an excavation, which received the 
lower part. Morgagni, in order to show that the articulating 
sm-faces of gall-stones are produced by friction, describes a 
calculus consisting of three pieces, of which the lowest one 
articniatcd by a cavity with the middle one. 

The small variety of black calculi, containing much 
colouring matter, have a great similarity to blaci pepper. 
Sometimes, particularly when containing innch carbonate of 
lime, they have a warty surface, which, in the case of Hein. 
amounted to a surface wntli long projections. 

These calculi Bouisson proposed to term mulberry calculi- 
As Walter {' Mus. Anat,') and Prochaska (' Op. min.,' t. il, 
" De calculo felleo," 1 800) had already employed this term 
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for the cholesteriiie calculus with the warty surfnce and 
radiary arrangemeut of crystals, the proposition of Bulsson 
would have created confusion, liad it been acted ujion. 
Moreover, these small, rough calcidi have really no similarity 
to a mulberry, cither in size, shape, or colour ; the name 
was therefore not justified, and not adopted by one single 
writer after Buisson. Nor was the nomenclature proposed 
by Walter and Proebaaka adopted, as it was felt that to 
give the name of a class of urinary calculi, which had some 
pretence for bearing it, to a rare biliary concretion, which 
had no claim for it whatever, would be creating confusion 
where the ordinary terms would show nothing but clear 
distinctions. 

A rarer form of gall-stones, alluded to by Frcrichs, takes 
the shape of flat, leaf-like bodies, with black surfaces of a 
metallic lustre. Another variety described by Seifcrt 
assumes the form of pnle-ldue, six-sided discs, of which 
from twenty to thirty are found together in a gall-bladder. 

Calculi which were originally round or oval may, when 
they remain in the gall-bladder for a length of time after 
the specific disease of the bile by which they were produced 
has ceased, undergo considerable changes by secondary 
deposits upon their surface. The materials for these deposits 
are sometimes supplied by the gall-bladder, and then 
consist of carbonate of lime, with little else. In other 
instancea they are supplied both by the glands of the gall- 
bladder and by the bile, as was the case in the calculus 
described by Frerichs; one half of the surface of this 
originally oval calculus exhibited yellow excrescences, formed 
by fatty matter from the bile ; the other half of the surface, 
which, it is conjectured, lay in continued contact with the 
niucouB membrane of the fundus of the gall-bladder, was 
covered with white excrescences of carbonate of lime. 

Tliere are a few cases on record of branclied calculi 
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developed in the bile-ducts, and represcDting casts of those 
canals. Glisson found in the liver of an ox tubidar con- 
cretions, imitating the shape of bile-ducts, and, Hke them, 
being pervious in the interior. Similar concretions were 
found by Haller, as quoted on p. 39. 

II. Size.' — The size of gall-stones varies between that of 
a pin's head and a hen's egg. Olives, filberts, walnuts, 
pigeon's and hen's eggs, are favorite objectH of comparison 
for denoting size. The following description and classifi- 
cation of sizes has a practical advantage. 

1 . Small gall-stones may be tcnned those which pass 
the ducts without giving rise to eyniptonis. They are fre- 
quently not observed during Ufe. To this class also belong 
those somewhat larger gall-stones which pass with colics, 
but without injuring the passages. 

2. Medium-sized gall-stones are those which pass only 
through very enlarged ducts, after long retention of bile, 
and generally through a rupture of the tmtrance of the 
duct into the duodenum, or through abnormal apertures. 
In the intestines they easily cause obstruction. 

3. Large gall-stones are those which fxll almost the whole 
gall-bladder, and are rarely, if ever, passed. 

Generally, the size of calcuH stands in an inverse ratio to 
their number, and the largest calculi are single ones. 
Bnisson obser\'ed a calculus of the size of a hen's egg. 
Meckel (' Pathol. Anat.,' iii) has described and figured a 
gall-stone which was found in the gall-bladder of a dropsical 
person, and measured five and a half inches in length, 
and four and a half inches in its greatest circumference. 
Meersman (' Gaz. Med.,' 1840) has described a calculus 
which was three inches long and one inch in thickness. 

Large calciUi have been found in the common duct, and 
have probably attained a part of their size in the place 
in which they were found. The manner in which large 
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calculi, which obstructed the intestine, passed out of the 
ducts or bladder is not in all cases ascertained, but it must 
be supposed to be through openings made by rupture, 
nlceration, or absces3. 

Note. — Biliary gravel. — Calculi, small and nijnierous, 
like grains of sand, are the characteristics of this condition. 
The processeswhich give riscto them are, no doubt, analogous 
to, or identical with, those which produce gall-stones. I found 
the biliary ducts of a man who had died with gall-stones full 
of a brown, sand-like matter, consisting of a mixture of cholo- 
chrome and cholesterine. 'ITie same matter surrounded the 
gall-stones in the gall-bladder. Thenard found in the gall- 
ducts of an ox a large qmmtity of yellow, pulverulent matter, 
which may be considered as an abortive gall-stone; the 
particles of cholochrorae were not united, owing to the want 
of a binding material. 

That biliary gravel is but a collection of small calculi, 
and not a disease per se, is made evident also by the 
ol»servations of Buisson (70). He says that he attended 
several ])atients, the subjects of gall-stone disease, ■ who 
before or after the passage of larger gall-stones discharged 
in the faeces granidar, brown masses, derived from the bile, 

This gravel passes the ducts without pain, and can some- 
times be discovered by an attentive examination of the 
faeces. At post-mortem examinations it can be detected in 
the gall-bladder, by compressing it between two fingers and 
letting the membranes gradually pass between them. They 
are found at the bottom of a thick and turbid bile. The 
varieties of gravel correspond to the varieties of calcidi. 

Gravel of cholesterine. — When calculi of a very small 
size are found in very large numbers in the gall-bladder, 
they are sometimes termed biliary gi'avel. Buisson observed 
and described such a case. Some calculi were so small as 
to require a lens for the recognition of their facettes. They 
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consisted of cholesterine, and were covered with » thin" 
layer of colouring matter. 

Gravel of cholochrome. — Granular pigment is very 
frequently found Bt post-mortem examinations. The case 
of Thenard and the one mejitioned which occurred to my- 
self are examples ; the first, of pure pigment-gravel in 
cattle, the second, of pigment and cholesterine gra' 
accompanying gnll-stones. 

Gravel of black pigment, or carbonaceous material, 
the appearance of particles of jet, or common coal. Unless 
such gravel is found in the gall-bladder, great care is 
required to guard against imposture. 

Fauconncau-Dufresne ('Mem. de I'Acad.,' xiii, 215) 
found fifteen grammes of a pulverulent, carbon-like matter 
in the gall-bladder of an aged female. Durand-Fardel 
(' Mem. sur I'atrophie de la vcsicole,' obs. 4) found a great 
number of small, black grains, surrounded by very thick, 
blackish bile. 

HI. Weiffktand specific ffravitt/. — The weight of gall-stones 
is generally very inconsiderable, and they cause, therefore, 
no symptoms which could be referred to pressure upon the 
fundus of the gall-bladder. In a few cases of very large 
gall-stones only has an obscure sensation of heaviness, in 
the region of the gall-bladder, been experienced. 

The absolute weight of gall-stones compai'cd to that of 
others — for example, urinary concretions of equal size — 
being very small, it follows that they ai-e of low specific 
gravity, Meckel's large calculus, which was five and a half 
inches long and four and a half inches in its greatest circum- 
ference, weighed only six grains more than one ounce. 

In cases in which the specific gravity of gall-stones was 
observed immediately on their being taken from the body, 
it was always found greater than that of water, and 
greater than that of bile. Such calculi sank in water 
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and bile- It was, however, observed, that on drying they 
lost from one fifteenth to one third part in weight, and 
Bonie now floated on water and bile. But when they were 
allowed to remain in contact with either of these fluids for 
Bome time they were seen to discharge air in small portions, 
and ultimately to sink to the bottom. When dry calculi 
were floated on water, and placed under the air-pump, the 
air was seen to lea\e them quickly and in considerable 
quantity, and the water being rapidly absorbed by the 
calculi, i)articulaj-ly when the pressure of the air was re- 
established, they sank to the bottom. On closer examina- 
tion it was found that there were cavities in these calculi, 
which, at first filled with a fluid material derived from the 
bile in which they were formed, had ou drying become filled 
with air; tiiis had taken the place of the dried-up fluid, 
and buoyed them up when thrown on water, to the extent 
of diminishing their true specific gravity by one half. 

Bonctus observed that a calculus, which when extracted 
from the gall-bladder weighed 1 8 grammes, after diying only 
weighed 14*5 grammes. Delcns ('These de M. Guilbert') 
found, in the month of December of the year 180!), a 
mammiJIated calculus, formed of layers, of the size of a nut, 
weighing 7 grammes 30 centigrammes; he examined it 
again in the month of May of the year 1813, and found 
that it had become very friable and weighed only 4 
grammes. 

These experiments make it intelligible why in former 
centuries gall-stones were reported to be so light as to 
float on water, and why even Gren could find the specific 
gravity of gaU-stones of cholestcrine to be 0*803. Thompson 
correctly determined the specific gravity of calculi con- 
taining much colouring matter at lOS. Planta and Kekule 
found the specific gravity of one gall-stone 0'789, while 
another, of almost the same size, taken from the same 
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gall-bladder, showed 1'0814. The low specific gravity t 
the first calculus was explained by its containing a cavity 
filled with air. 

In five lots of cholesterine calculi examined by Hein the 
specific gravity was 1'062, 1053, 1-053, 1 009, 1056. 
The specific gravity of a lot of calcuh containing upwards 
of 50 per cent, of colouring matter, and nearly 7 per cent, 
of ash, was 1'270. 

The higliest specific gravity of gall-stones was found by 
Pelletan, iii concretions which had passed through the 
urinary organs. U was 1-213 and TOGG. 

IV, Consistency. — The particles of most gall-stones have 
little cohesioHj and arc easily displaced by a slight pressure. 
When their temperature is raised to that of the hitman body, 
cholesterine calculi can be compressed with the fingers with- 
out falling to pieces. Cholochrome calculi are at all times 
veiy frangible, and become the more so the older they get, 
80 that at last they fall spontaneously to pieces, and are 
friable between two fingers. This change is to be attributed, 
in a certain measure, to the influence of air in the presence 
of moisture, which changes the composition of the cholo- 
chrome, altering its colour from light -yellowish or reddish- 
brown to dark brown. 

Owing to the presence of bile and soluble salts, gall- 
stones are sometimes highly hygroscopic ; thus, one of the 
samples of calculi examined by Hein contained 19 per 
cent, of water, which evaporated when the powder was 
exposed to the heat of boiling water. 

Gall-stones have mostly a fatty feel, which is proper to 
the cholesterine, and perhnps to fatty acids and their salts; 
when kept in paper for some length of time, they frequently 
cause the appearance of greasy stains in the paper. 

According to Buisson, they are bad conductors of heat, 
and do not become electrical by friction. 
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V. Colour. — The colour of gall-stones is very variable, 
aud not uniform in the great majority of instances. Gall- 
stones of almost pure choleaterine are of a pearly white 
and somewhat translucent, but become of a greenish tinge 
by exposure to light and air. Those which have a crust of 
cholesterine in the state of impalpable powder appear 
chalk-like, and make a white mark like chalk upon a 
board or a slate. Cholesterine calculi offer all shades of 
colours, from white, through yellow, red, blue, green, to 
dark green, brown, and black. The calculus from the ox 
is uoiforraly yellowish-red or reddish-brown, the powder 
much hgbter than the calculus. Many human calculi are 
spotted ; the body of the concretion being yellow, patches 
of dark green, almost lilack pigment, are deposited upon it, 
so that the appearance of the abdominal aspect of the sala- 
mander is produced. Some calculi show the same arrange- 
ment of layers in their interior. Others shine, as if they 
were lacquered, particularly at their articulating surfaces, 
being poUshed by friction. 

There are at present no certain data of the circumstances 
determining the colour of gall-stones beyond those afforded 
by their chemical composition. 

All gall-stones, when kept, become darker. The cholo- 
chrome, which is a warm reddish or yellowish-brown, 
becomes of the colour now termed after the painter who 
used it to best effect, Van Dyke. It is this changeable 
nature of ox gall-stone which has caused first its mixture 
with more durable substances, and in our days its 
almost entire exclusion from the list of materials for water 
colours. 

VI. Structure. — The structure of gall-stones was first 
more accurately examined by Kentmann. He was suc- 
ceeded in this research by Fabricius Hildanus (cent. 4, 
oba. 44), Malpighi (' Opusc. pathol.'), Trew (' Comment. 
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iitt.,* 1733), and Walter (* Anatom. Mus.,' Berlin, 1796. 
i, 93). This latter author took the stnirture of gall- 
stones as a basis for their classificiition, and distin- 
guished striated, Ininellated, aud corticated calculi. The 
striated calculi were so called because, on section, they 
exhibited rays passing from the centre to the periphery, a 
structure which, properly, should have procured them the 
name of radiated calcuU. They were subdivided into the 
transparent and opaque, and into the smooth, uneven, or 
crystalline and mulberry-shaped vaiiety. The lamcllatcd 
calculi consisted of concentric layers round a nucleus, 
and resembled on a section somewliat the structure of a 
horizontal section of an onion. The third class possessed 
a nucleus and an irregular substance surrounding it, but 
outermost they exhibited a well-marked cortex or crust. 
To this latter class Walter declared belonged the greater 
number of all gall-stones. Hein (Ilcnle and Pfeufer's 
' Zeitschr.,' iv, 352) divided calculi into two great classes, the 
simple and compound calculi. The simple or homogeneous 
concretions might be composed of cholesterine, pigment, or 
earthy matter. Of compoimd calculi he distinguished two 
varieties — first, those whose structimil parts appeared 
uniformly mixed; and, secondly, those which were not 
uniformly mixed, and, besides, admitted of the distinction 
of a nucleus and cortex. The last author who attempted 
a classification of gall-stones on the basis of their struc- 
ture was H. Meckel (' iMicrogeoIogie. Ucber Concrcmente,' 
edited by Billroth, Beriin, 18.56, p. 85). His fantastic 
conception of their origin and subsequent changes led him 
to admit eight classes of gall-stones. The classification of 
Hein was adopted by Frerichs, but without the subdivisions 
of the second class. Frerichs, consequently, admits only 
two kinds of structure in gall-stones, the simple or homo- 
geucousj and the compound one, with a nucleus, shell, oud 
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crust. The simple or liomogeneous calculi have a uniforai 
texture, and present an earthy, saponaceous, or crj'stalline 
fracture. Those with an eiirthy fracture consist of earthy 
matter or of an intmiate mixture of cholcsterine and pig- 
mcnt-Iimo ; those of a saponaceous fracture consist of 
biliary rrsin, or its compoiuids with Hme, or of cholcsterine 
and soaps, while the crystalline variety consists of pure 
crystallized cholcsterine. On the whole, these homogeneous 
concretions without a nucleus and shell are rare. Common 
is the second kind of calcuU, those of a compound struc- 
ture, which show a nucleus, an intermediate part, termed by 
Frerichs shell, and an outer layer or crust. 

The nucleus. — Most calculi contam a brown or black 
nucleus, which can be best seen when they are divided in 
two halves by means of a sharp knife, with the assistance 
of a sudden blow. When a small quantity of this brown 
matter of the nucleus is scooped out and placed under the 
microscope, masses of dark matter, mixed with fragments 
of cholcsterine, are seen. The dark matter, whatever its 
shape and diameter, becomes broken in the attempt to 
separate it. To examine the shape of the particles com- 
posing the nucleus, it is therefore necessary to dissolve the 
cholcsterine by means of benzole or ether, without shaking, 
and then cautiously to collect the brown residue in a watch- 
glass, and study it with low powers of the microscope. 
The nucleus may be perfect and hard, or pi^dpy, as in the case 
hereafter to be related ; or it .may be cleft, and present flat or 
many-cornered cavities and crevices, in which secondaty 
deposits of white crystals of cholesterine, of soaps, and 
fatty acids, appear. The cleavage of the nucleus sometimes 
takes place already in the gall-bladder, at other times it is 
the result of the dr}'ing of the pulpy matter after the gall- 
stone has been removed from the fluid in which it was con- 
tained. Some calculi, after drying, show a little cavity in 
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the centre, filled with fragments of the dried-up nucleus, 
which not rarely, particularly in ox gall-stones, is reduced 
to a fine powder. 

Ill the following case the nuclei of a number of gall- 
stones contained casts of (he biliary ducts. 

Sarah Paine, married, a;t. 00, was admitted into St. 
George's Hospital on Jnne 23rd, 1858, under the care of 
Dr. Pitnian. She had anasarca of the lower extremities, 
dyspnoea, and livid countenance. She stated that she had 
been ill six weeks, with pain at the chest and palpitation. 
Once or twice she spat a little blood, lliere was no history 
of rheumatism, but the action of the heart was violent, and a 
murmur coidd be heard at the apex, with prolongation of the 
first sound at the base. Digitalis was given witii nitric ether 
and acetate of potass every six hours, and she was purged 
with calomel and jalap. This treatment relieved the dropsy, 
but the breathing became more oppressed, amounting tn 
orthopntca. She got but little sleep, and was more harassed 
by cough. None of the urine could be saved for examina- 
tion, but the cardiac symptoms were qiute sufficient to 
account for the dropsy, and she had never been troubled 
with any diminution in the quantity of urine, pain in the 
loins, &c. As the breathing grew worse, a blister was 
applied between the shoulders ; infusion of roses with 
dilute mineral aeids being given to check the haemoptysis. 
She sank within a week from the time of her admission. 
The examination of the body was instituted twenty-six 
hours after death. Externally, the body appeared in good 
conthtion. The subarachnoid space contained a good deal 
of fluid, and the brain was watery. Otherwise the cranial 
contents were natural. There was much fluid in both 
pleural cavities, and extensive adhesions in the right. The 
upper parts of both lungs were healthy, but both contained 
extensive extravasations of blood at their bases, This 
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extravasation had consolidated all the base of each lung for 
the space of about an inch. The heart was of large size. 
The edges of the mitral valve were much thickened, espe- 
cially on the auricular aspect, and the orifice so contracted 
as only to admit the point of the forefinger. The aortic 
valves were also thickened, and very rigid. The ribs were 
mnch pressed in, apparently by tight lacing. The liver 
was (apparently) healthy, except that at its sharp edge a 
rounded mass, about the size of a walnut, was found, which 
was of a semi-solid consistence, and whitish colour, and con- 
tained the bags of numerous hydatids, attached to which the 
booklets of tlie echiuococcus were found in large nimibers. 
The gall-bladder was large, and contained numerous gall- 
stones, but the duct did not seem obstructed. The spleen 
and supra-renal glands were healthy. The kidneys were 
healthy, except that there was a deep depression on the 
snrface of the right, probably the mark of an old cyst. 
The abdominal aorta was extensively atheromatous. The 
ovaries were shrunken. The os uteri was closed by a 
plug of gelatinous lymph, and the cavity of the uterus con- 
tained some turbid fluid. (' St. George's Hospital Register,' 
1838, No. 1023; P.-M.E., No. 177.) 

On examining the bile in the gall-bladder I found it to 
consist of a homogeneous fluid, containing little colouring 
matter in solution, but a large amount of brownish-yeUow 
granular colouring matter together with many crystals of 
cholesterine, were suspended in it. The bile and colouring 
matters dissolved in alcohol, yielding a yellow solution, 
which was separated from mucus and epithelium by 
filtration. The alcohol was distilled off, and the residue 
tested with sugar and sulphuric acid. But no colour-test 
could be obtained with the greatest care and although the 
test was repeated several times ; there was not a trace of 
biliary acid in this fluid. But it contained some margaric 
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and stearic acid, which, together witb the chotesterine, 
crystallized from the concentrated extract. 

The gall-stones were sixteen in number. On dividing 
the largest one into two halves, I found a large nucleus of 
brown, pulpy matter, which could easily be removed with 
the point of a knife or washed away with a brisk stream of 
water from a wash-bottle or so-cnlled blow-bottle. When 
collected in a white china dish, the matter appeared to be 
composed of thread-hke fibres, of different diameters, some 
a quarter of an inch long ; some shorter pieces were one- 
sixteenth of an inch in thickness. All were cylindrical, 
as if moidded in tnbes; many had brandies, others were 
divided dichotoraicalty. The thinnest portions had a 
diffuse, broom-like end, as if the matter had not had time 
or quality to solidify in the tubular form, or as if it had 
solidified in a bag-like enlargement of the cylinder in 
which the rest of the cast was moulded. The matter com- 
posing these productions was granular, without a trace of 
crystallization of any kind ; was purely yellow in the thin- 
nest branches, but became the darker brown the thicker 
the forms grew. All further description becomes at once 
unnecessary by the faithful representations of the more 
striking portions represented on the two plates annexed to 
this volume, which have been designed from the microscope 
by Mr, Ijens Aldous and printed in colour by Messrs, M, 
and N. Ilanhart. The subjoined woodcut, originally pub- 
lished in the ' Brit Med. Journ.' of Nov. 19, 1859, repre- 
sents on a reduced scale some of the casts depicted on the 
plates. Some forty or fifty medical gentlemen, to whom I had 
an opportunity of submitting both the specimens and their 
drawings, have borne witness to the accuracy of the repre- 
sentation. All of them agreed with mc that these peculiar 
formations can be nothing else but casts of the biliary du( 
They were so fi'agile that the mere weight of a 
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glass cover, as used for microscopiciil preparntions, was 
sulficieot to crush the thinner ones. When shaken m 
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The material of the casta was not chemically homogeneous. 
Alcohol extracted a yellow portion, anotlier portion re- 
mained undissolved. Some had a peculiarly ragged or 
variably projecting outline, which made me examine for 
cylindrical epithelial cells ; but, however great the pro- 
bability that such cells might adhere to the circumference 
or enter into tlie body of the casts, being epithelium proper 
to the biliary ducts, certain it is that no such formations 
could be identified. 

I have since examined many, but only old and dry, gall- 
stones ; most of them contain a nucleus of colouring matter 
which has very great analogy to the matter forming the 
casts, but their shape I have not found repeated. It is, 
indeed, a mere chance whether such casts shall be pre- 
served or whether they, on being discharged from tlieii- 
place of formation, shall pass into the intestinal cunal. 
And even where they arrive in the gall-bladder, and 
become entangled and covered with cholesterine, evidently 
a secondary occurrence, it is again a mere chance whether 
they shall not be so surrounded and interlaced by choles- 
terine crystals that, on the stone being broken, they must 
necessarily come to pieces. 

One of the gall-stones was opened in the presence of 
Dr. Andrew Clarke, and some casts were washed out of 
the centre by means of a stream of water. One cast in 
particular was about half an inch long, like a piece of 
thread, and somewhat flexible. It was examined with a 
large Ross's microscope, and showed all the characteristilgl 
appearances. ^| 

In the first ' Year-book ' of the New Sydenham Society " 
there is, on p. 263, a notice of the foregoing obsenation 
which contains some en-ors. It is said that I discovered 
the casts in one gall-stone, whereas they were present in 
eight. It is next stated that tlie casts appeared, from ik<; 
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ff/nTcs, to have been covered over with crystals of cholesterine. 
If the woodcut of one large cast, by some angular bodies on 
its outline, might admit of such a supposition, it is cer- 
tainly supported neither by the appearance of five out of 
the six woodcuts, nor by a close scrutiny of the original 
dmwings as represented on the plates, nor by the appear- 
ance of the casts themselves. 

In some rare cases foreign bodies have been found to 
constitute the nuclei of gall-stones. In a calculus which 
came from the common duct of a female, aged 68 years, in 
whose dilated biliary ducts thirty ascarides were found, a 
dried-up ascaris was met with by Lobstein ; an engraving 
of this calculus was given by Lobstein in his ' Pathological 
Anatomy,' and a copy of it has been published in the 
work of Buisson. This latter author, guided by the 
obser^-ation of Lobstein, examined a very soft gall-stone, of 
the size of an almond, which had been taken from the 
hepatic duct of an ox, and found it to harbour as a nucleus 
a recognisable fragment of a fluke. A gall-stone weighing 
four ounces, preserved in the collection at Giittingen, and 
known to have been developed in an abscess of the liver, 
produced by perforating ulcer of the stomach, was found 
by Fuchs and Frerichs to contain a plum-stone in its 
centre. Nauche (' Lancette Fran^aisc' du 10 Septembre, 
1835) foimd in a contracted and otherwise empty gall-bladder 
a biliary calculous incrustation, of the size of a small filbert, 
fbnued round a needle which was two centimetres in 
length, oxidized, and with its point penetrated the wall of 
the gall-bladder. 
I The position of the nucleus is mostly central, but 

I varies the more the greater the irregularity of shape of the 
I calculus. Some calculi contain two nuclei, and in a few 
I as many as four and five nuclei have been observed. Such 
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calculi are evidently the result of the firm concretion of 
several originally separate calculi. 

The body of the cakidus. — The part of the calculus which 
is situated between the nucleus and the crust, and which 
by some authors has been termed the middle part, or 
striated portion — by Frerichs, strangely enough " the shell — " 
makes up the bulk of the calculus, and should, therefore, 
be tenned " the body." In this part cholestcrine mostly 
prevails, and by the radiary arrangement of its crystals 
produces a star-like appearance. In large calculi the lines 
starting from the centre are sometimes undulating. In 
some calculi a concentric arrangement of layers is added to 
the radiaiy arrangement of crystals, producing, with the 
aid of a great variety of colours, a pleasing appearance. 
Most commonly, however, the body consists of an irregular 
mixture of cholesterine, with colouring matter and products 
of decomposition of the bile. In ox gall-stones the body 
consists principally of cholochronie, arranged in concentric 
spheres ; between the single layers small deposits of cholatc 
of lime and other matters can be distinguished. A 
rare description of cholesterine calculus, which is almost 
free fromcholochrome, possesses only a very small nucleus, 
and is rarely covered with a crust ; almost its entire body 
is made up of radiating crystals of cholesterine ; these 
crystals sometimes appear on the surface, with their points 
producing a mammiliated appearance, or with their sides 
producing crystalline ridges ; in one case I have even 
observed rhombic crj-stals of cholesterine, which, unlike 
the common plates, possessed considerable body, and a 
smallest diameter of about one twelfth of an inch. 

The crust or rind is present in the majority of gall-stones 
which have remained for some time in the cavities in which 
they were formed. It is distinct from the body, and not 
rarely can be separated from it like a shell. It consists of 
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concentric layers, of variable thickness, which may adhere 
firmly to each other or separate with ease. It may be 
uniformly thiclc round the entire calculus, or more developed 
in one place and less in another. Its outer surface is not 
unfrequcntlj covered with warty excrescences of carbonate 
of lime, colouring or other matter, particularly when only 
one gall-stone is present in a gall-bladder. When several 
calculi are together, the rind may be polished in some, rough 
and corroded in other, parts. In some cases it is covered 
with a white, pulverulent layer of cholcsterine, which has the 
appearance of chalk, but does not contain any. In other 
cases the crust is smooth and white, with patches of cho- 
lcsterine adhering to it. Indeed, the varieties of the ex- 
ternal appearances and colours of the crust are so great 
as to baffle every attempt at description. 




CHEMISTRY OF GALL-STONKS. 

HittoHcal Notes on the Chemical Analysis of Human 

Gall-stones. 

Many authors before the time of Hallcr subjected gall- 
Btoiies to chemical proceedings. Amongst them were 
Boerhaave, ValUsnerius, Hales, Straehlinius (Stroehlein), 
Knoll, TacGonius, Moseder, Wishcen, Bezold, HofTmann, 
Coe, Maclurp, Vrias, and Spielmami. Of the results of 
these authors Hallcr (' Element. Physiol.,* hb. xxiii, lect. iii, 
§ 13 et 5 10, tom. vi, pp. 571 — 575) gave an abstract. 
The partial solubility of the calculi in spirit, oil of tur- 
pentine, potash, and nitric acid, was then well known, but 
none of the ingredients were separated or distinguished. 
The calculi were also subjected to dry distillation, and an 
oil was obtained, which when freed from cnipyreuniatic 
matter exhaled a grateful odour, and in combination with 
mineral acids formed crystals. The account of Haller may 
appropriately be considered to close the first period of 
the analysis of gall-stones. 

The second period comprises analyses instituted aiidT 
related by the following authors : 

Scopoli, in Crell's ' Beitriige zu den chemischen Annali 
Band iii. Coiiradi, B. G. F. pnesid. Ch. G. Gruner, 
' Dissertatio sistens Experimenta nonnuUa cum Calculis 
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VesiculEE felleae humanas iiistituta/ Jenas, 1775, 4. In 
this dissertation cliolesterine is for the first time described 
as isolated and distinguished. Deliiis, ' De Cholelithia, 
ohssrvationes et expsrituerita, etc./ cum tabulis, Erlaiigae, 
17S2, 4, pp. 13 to 15. This author communicated an 
abstract of his researches in a letter to Crell {see his 
'Neueste Entdeckungen,' viii, lOO). "The examination of 
gall-stones (of which I have treated in a separate essay) 
has made me inclined to took upon them, not as calculi, 
but as a resin of animal mixture, or, if you will, to call it 
concretely, an auimal sulphur or pitch. Water, acids, 
alkalies, do not touch it ; on the contrary, it is, however, 
best dissolved by a very good liquor anodynus (mixture of 
alcohol and ether), further by tincture of antimony, spirit 
of wine, soap, and the yelk of egg. . . When gall-stones 
were dissolved in the mentioned menstrua they yielded 
peciUiar glistening, little leaves, which appeared similar to 
the sedative salt ; and to me it appeared as if the fatty 
matter with which raw borax comes to us (boracic acid) 
was the cause thereof." 

Notices of the foregoing researches, and some trifling 
original additions, are to be found in Macquer's 'Chemical 
Dictionary,' particiUarly the Geruian edition, by D. S. G. 
Leonhardi, torn, v, 1782, pp. 238 — 241 ; Percival, in 
S. Priestley's ' Experiments and Observations on certain 
kinds of Air,' Gennan edition, Leipzig, 1779, ii, 378; and 
in Herrabstaedt's ' Beitrage zur Natur und Arzneiwissen- 
pchaft,' Th. iii. Of the experiments of this latter author 
there is a short notice in Crell's 'Chem. Ann.,' 1787, i, 
154 : — " t decomposed a cr}stalline gall-stone which only 
weighed fifty grains. According to the small experiments 
which it |»ermitted, it possessed chalky earth, sugar-acid 
(oxalic acid), and resinous parts." The following authors 
require to be next mentioned : — Gren, ' Handbuch der 
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Cheinie,' torn, ii, ^ 1536, and in Crell's 'Beitrage zu den 
Chem. Annalen,' Stiick i, 1789; also part iv, Stiick i, 
1792. Wadsberg and Acrel, ' De Cholelitliis per absces-, 
aiim nipturu egredientibus casus et experimeuta, qiue 
prteside T. A. Acrel publico subjecit exauiini A. M. Wads- 
berg,' Upsaliae, 17b8, 4, cum ligur., pp. 15 et seq. G. S.. 
Dietrich, ' Dissert, continens duas observationes rariorea. 
circa calculos in coq)Ore huniano inventos,' liaise, 1788,^ 
cum figuris, pp. 62 usque 69. Hahnemann (Crell's ' Chera. 
Ann.,' 1788, ii, 269}, " Something on the Bile and Biliary 
Calculi." His experiments on the bile of a person who 
had been shot were repetitions of others previously insti. 
luted upon ox bile. None of the experiments, which con- 
sisted in the addition of various reagents, led to any notabi 
or definite result. The mucus he terms gluten, and fini 
that it is precipitated by acetic acid and spirit of iviue.j 
"When this precipitate by spirits is dry, it is said to 
resemble much the gall-stones of brandy-drinkers, lie 
says that his experiments had therapeutic iuteutiona. 
Some crude conclusions terminate the empty article.,, 
Goldwiz; 'Versuche iiber die Pathologie der Galle," Bam- 
berg, 1789, 8vo, denied Haller's statement that gal!-ston< 
contained (or yielded) 64S times their bulk of air. S. C. 
Titius, prassid. F. S. Kreysig, 'Dissert, aualyseos cal- 
culorum et humanorum et animalium chemicEe specimen 
primuni,' Lipsije, 1789, 4to. Of the important paper of 
Foureroy, " Chemical Examination of the foliated and crys- 
talline substance contained in Gall-stones, and of the nat' 
of ihe cystic crystallized concretions," ' Ann. de Chini.*^ 
(1789), iii, 242, the following is an abstract : 

When about 1770 Poullctier dc la Salle undertook to in- 
vestigate the nature of gall-stones, and, following up some 
indications of S^nac, to determine their solubility in alcohol, 
he found that, while the alcohol dissolved the greater part. 
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lliere remaiued a I'uliated, brilliant mass of scales, much 
resembling boracic acid. Collecting tliem on the filter, he, 
after dr}'ing, retained but a small quantity of matter, which 
he placed on a piece of charcoal, where it evaporated as 
smoke or vapour. He then made attempts to collect gall- 
stones ; and though he continued his endeavours for fifteen 
years, amongst all kinds of professional persons, particularly 
those who made dissections in hospitals, yet he could 
never collect more than a few grains, which were insufficient 
for making the desired examination. The discovery of this 
crystalline matter was simply announced in the ' Diction- 
nairc de Chiraie,' but Macquer gave no further information 
about the nature of this singular substance. Poulletier, 
however, gave some further information to Fourcroy, which 
this chemist recorded in his paper, under four heads, as 
follows : 

1. The crystalline matter appears to be much more 
soluble in warm than in cold alcohol ; the warm liquid 
passes the filtering paper quite clear, but the matter 
separates so quickly that its discoverer believed it to pass 
through the paper at the same time as the alcohol. 

2. The matter appears to vary in quantity in different 
human biliary calculi, although it is constantly present in 
all these concretions. 

3. The proportion contained in these calculi is very in- 
considerable, and scarcely a few grains are obtained from a 
gros (seventy-two grains) of biliary calculi. 

4. The gall-stones of quadrupeds, and particularly those 
of tlie ox, which the butchers collect with great care for 
the use of paintei's, are soluble in alcohol, but contain no 
ciystalline matters. 

Fourcroy repeated these experiments in 17S5 upon the 
contents of two full gall-bladders. The calculi were 
polished, with four faces (tetrahedra ?), gray outside, and of 
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a brownish-green colour inside. Two ounces of tlie powdt 
of these calculi required two pounds of alcohol, at a geiil 
heat, to be dissolved, and even then some darker-brown 
harder parts refused to dissolve. The fluid was filtered hot 
it passed clear, of a yellow-greenish colour; on cooling, 
it quickly deposited a large quantity of brilliant plates, 
resembling boracic acid. It was consequently proved t! 
the substance had been dissolved in the hut alcohol 
been precipitated by the coohng of the fluid. 

Fourcroy then describes correctly the properties of thii 
substance {cholesterine) when subjected to higher tenipei 
turea, its fusion, its distillation, its insolubility, and fusion 
in boiling water ; but he ends in stating that the caustic 
alkalies dissolve it, and form a true soap. His prepara- 
tion was probably only a mixture. 

Pourcroy then descrilies a kind of stone, to which he sai 
Haller drew fia-st attention in 1789 — the large, roundish 
calculus, in concentric layers, gray outside, or white with a 
dark centre. lie also claims for M. Vicq-d'Azyr (* Hist, 
de la Soc. royale de Med.,' annee 1779, page 218) tl 
merit of having the first distinguished these calculi froi 
the common ones, and given several engravings. 

He next constructs a theory of gall-stones which iabi 
upon the assumption of the presence in the liver of 
excess of this crystalline matter, and upon the assiunption 
that the rest of the constituents of gall-stones is nothing 
but inspissated bile. He confounds the crystalliuej 
matter with a kind of fat which he found in a piece 
human liver which had been exposed to the air for 
years. The human liver had given him a white crystalline 
distillate in the neck of the retort (which, no doubt, consisted 
of leucine) ; the crystalline matter from the calculi had also 
evaporated on being heated, and as the distilled suhstam 
resembled each other, the fallacy was completed. 
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Fourcroy ('Ana. Cbim./ vii, 190, 1790) instituted a 
comparison between the crystalline matter of gall-stones, 
the fatty matter derived from the remains of human bodies 
which bad been interred for some time in the Cimetiere des 
Innocents, afterwards tei-med adipocere, and spermaceti. 

One part of the crystalline matter from gall-stones 
required for solution nineteen parts of alcohol showing 
thirty-eight degrees of strength at the temirerature of 60° 
Reaumur. At the temperature of 10° to 12° R. only 
one twenty-fifth part of tlic substance remained dissolved, 
the other twenty-four parts became preeipitated. 

Of the kind of wax from human cndavei-s, one part of 
alcohol at 60° R, dissolved nearly an equal weight, and, on 
cooling, oue fourth or one fifth part remained in solution. 
Tlie substance coiild be saponified with much greater facility 
than either the matter from gall-stones or spermaceti. 

The same quantity of alcohol at the temperature of 
10° R. dissolved only six grains of spermaceti at 60° R. 
In the same alcohol, on cooling to 10° R., hardly any 
substance remained dissolved. 

The fusibility of the three substances was found as 
follows : 

Waxy matter from cadavers fused at 2S° to 30" R. 
Spermaceti do. do. 32° to 35° R. 

Gall-stone matter not yet softened at 90° R., viz., 
above the boiling point of water. 

Schlippe, an apothecary at Mayenee, made some experi- 
ments on gall-stones, which were published in the disser- 
tation of Straub (praesid. Soemmering). Some notices 
on this subject also occur in the work of W. Saunders, ' On 
the Liver,' London, 1793, cap. viii. In the sixteenth volume 
of the * Ann. de Chim.,' of the year 1793, Fourcroy gave 
an abstract of his aiticle on calculi in the ' Diction, ency* 
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clop^dique.' Notwithstanding great efforts and extended ' 
correspondence, and the assistance of the Soc. de Med., 
he had only obtained a few concretions, not siifEcient to 
complete his intended inquiries. He alludes to hepatic cal- 
culi, with the reiJiark that they had not yet been e:(amined 
by any chemist, and would probably be analogous in com- _ 
position to the calculi in the gall-bladder. 

The results of the experiments of Dietrich, Gren, Titiii 
rourcroy, and Schlippe, were summarised by Soemmering' 
('De concrementis biliariis,' 1795, p. 40 et sequentes} as 
follows : 

Experiments of Dietrich. — The powdered calculi did not 
dissolve in water, even on heating. They burned with the 
odour of wax. They dissolved in concentrated oil oS 
vitriol, giving out a sulphurous odour, and leaving 9^M 
resinous residue. Subjected to dry distillation in a retort;^' 
in a sand-bath, they first emitted inflammable air, next 
nebulous vapours, theu a yellowish, ammoniacal vapour 
passed into the receiver, together with a tliick, empjreu- 
matic matter, which settled to the bottom of the vess« 
There remained a glistening, light charcoal in the rettai^fl 
which coidd only with difficulty be incinerated. After 
incineration, however, it left an earth, which, dissolved in 
nitric acid, gave a precipitate with sugar acid (oxalic), and 
which, therefore, he believes to be phosphate of lime. Tea; 
grains of the concrement digested at a gentle heat, wifl 
half an ounce of strongest spirit, yielded scaly, silvery, 
shining crystals, which were greatly admired. The spirit 
was scarcely coloured yellow. Even when augmented in 
quantity, the spirit retained hardly anything in solution ; 
it therefore effected only a change in the shape of the 
particles composing the calculus. The author, therefore, 
failed to observe the solubility of cholesterine in boiling 
alcohol, and argues that the salt, which Foulletier de la 
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Salle and Delius had olitaiucd from gall-stones by mcaus 
of spirit of wiue, had been the concrenient itself, which, 
according to his estimate, contained in 100 parts 85 parts 
of waxy and I 5 parts of glutinous matter. The author 
also states tliat the concrements dissolved perfectly in 
expressed oil of almonds. 

Gren found that gall-stones dissolved in vitriolic naphtha 
or sulphuric ether, but not in spirit of wine nor in salts. 
He estimated the ingredients to be in 100 parts, 85 parts 
of waxy and 1 5 parts of lymjihatic matter. 

Titius was the fii-st to observe the volatdity of cholesterine. 
He took cubical, black calculi, containing a yellowish 
crystalline nucleus, and put them into a chemical pneumatic 
apparatus (retort). At first, on the open fire, tlicy became 
fluid, next a vapour and nebulous air passed into the 
cylindrical vessel, and in various places of the tubular part 
of the retort a waxy matter adhered, which, when rinsed 
into the cyhnder (receiver) by means of water, was recog- 
nised as " true yellow wax." When the heat was increased 
the entire mass was dissolved, boiled, and emitted much 
fixed and a much larger quantity of inflammable air. Tlie 
residue, calcined in a crucible, left earthy matter, containing 
phosphoric acid and lime. 

In the year 1806 Th^nard read his second memoir on 
bile before the Academy of Sciences. The second part of 
this memoir was devoted to a consideration of the concre- 
tions found in the gall-bladder of the ox and of man. Of 
the gall-stones of the ox he said that they were generally 
considered to have originated in an inspissation of bite, 
although they hardly contained 1 per cent, of it ; and that 
the error could only be explained by assumuig it to be 
a rash conclusion from the bitter taste of those calculi, un- 
supported by any attempt at a chemical proceeding. 

He next states that the gall-stones of the ox possess the 
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following properties : — After having been extracted with ' 
water to remove the small quantity of bile between its par- 
ticles, they are without taste or odour ; their coluur is, from 
the centre to the surface, always yellow, and this yellow is 
even pure and rich enough to be sought after by some 
painters, although it is not durable. If, after having been 
dried as far as possible, gall-stones are exposed to heat. 
they arc not changed or decomposed by heat until the 
retort begins to get red hot. They then begin to blister in 
some places, and evolve white vapours, which consist of 
water, oil, gaseous matter, carbonate of aninioniuni ; and, 
ultimately, leave a somewhat dense charcoal, which by com- 
plete incineratiou leaves one sixteenth of a white substance 
consisting exclusively of phosphate of lime. 

By exposure to hght and air their colour is gradually 
changed into brown, and this change has even been per- 
ceived to take place in the paintings in which they have 
been employed. 

Although hot or cold water, which has been allowed to 
digest the stones, assumes a yellow colour, yet on evapora- 
tion it does not yield one three-hundreth part of its weight 
of residue. Alcohol and oils behave in a similar manner. 
'ITie caustic alkalies dissolve the calculi, though with dif5- 
culty ; the solution is yellowish, and is precipitated in 
green dakes by hydrochloric acid, lioiling hydrochloric 
acid dissolves Uttle of the calculi, and colours them green. 

The matter which forms the gall-stones of oxen is, there- 
fore, uniform, and possesses properties which are i>eculiar 
to it. It is exactly of the same nature as the yellow uialter 
which is foimd in the bile of oxen and of man. 

Of human gall-stones Thenard remarks that they had 
been examined much nioi-e frequently than those of oxen. 
He mentions the trials of Poullctier and Fourcroy. He 
then states that Dupnytrcn put 300 gall-stones at his dis- 
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posal, of which some had been formed in the gall-bladder, 
others in the gall-ducts, and a number in the Uver itself. 
A small number consisted of white, glistening and crystal- 
line scales, consisting entirely of adipocere j many, which 
were formed of yellow scales, contained SS to 94 parts of 
adipocere, and from 12 to G parts of the colouring matter. 
Some were coloured green externally by some bile ; inside, 
however, they were yellow, similar to the former ones ; 
several were partly covered by a blackish-brown crust, in 
which there was but little adipocere ; internally they were, 
again, as the former variety ; sometimes the black sub- 
stance occupied the centre, and the yellow, scaly one was 
deposited externally ; two or three were blackish-brown 
throughout their entire substance, without any glistening or 
crystalline point, and almost destitute of adipocere. It was 
to be remarked that all calculi, with the exception of the 
white ones, contained traces of bile, which could be sepa- 
rated by water. 

Thenard had also analysed two calculi which had been 
taken from the intestinal canal ; both contained nmch 
adipocere in gray and yellow scales. The one had been 
given to him by a physician of the name of GcofFroy, and 
the other by a M. Canuette, who had himself taken it from 
the rectum of a woman of forty years of age, whose death 
it had caused by the complete obstruction of this bowel. 

Thenard then says that he coincides with Fourcroy in 
this, that there are human gall-stones consisting entirely of 
cdipocere, and that all of them contain a certain quantity of 
this substance; at the same time he remarks that almost 
all gall-stones contain also a certain quantity of a matter 
which gives them the colour, and which may be yellow or 
blackish-brown, and that some consist entirely of this sub- 
stance- 

Of the colouring matter he says, further, that while yellow 



TREATISE ON OALL-STONES. 

it does Dot appear to be different from that which forms 
the gfill-stoiies of oxen ; when it becomes of a blackish- 
brown colour it is mainly the same, though changed in 
such a manner as to indicate a prevalence of carbon. At 
least this is the most probable, as gall-stones of the ox 
show a similar change, become brown, and then yield more 
carbon and less water, oil, &c., than in the ordinary condi- 
tion. 

Bostock (' Nicholson's Journal,' No. 54, xiii, 476) also 
observed that the substance which accompanied adipocere 
in gall-stones was not, as Fourcroy (' Syst.,' 10, 69) himself 
had at first believed, inspissated bile, but something else, 
because, after the removal of the adipocere by alcohol, it 
could not be dissolved in any fluid. ^ 

. i 

I'kenard's iheory of ihe formation of calculi in the ^B 
gall-bladder of man and of oxen. 

On examining the inside of the gall-stones of oxen, we 
find thcra composed of homogeneous, frequently very 
numerous layers, in the centre of which a small, round 
body takes the place of nucleus, which nucleus is 
always of the same nature as the layers themselves ; these 
calculi are, therefore, the products of depositions occurring 
at different times. But as it is evident from their proper- 
ties that they only consist of that ingrt^dient of bile which 
has been described under the name of yellow matter, we 
are obliged to conclude — 1. That there are circumstances 
under which this yellow matter can be precipitated from 
bile. 2. That there are no circumstances under which the bile 
could yield different substances. Wc know that the yellow 
matter is of itself insoluble, and is maintained in solution 
in the bile solely by means of the soda, to which, however, 
it has no great aflSnity. If it bo remembered that the bile 



CHEMISTRY. 



contains only little soda, of which, moreover, the greatest 
part is combined with the picroinel and oil ; if attention be, 
moreover, given to the circuiiistance that the quantity of 
yellow matter contained in bile is subject to variation ; one 
can easily conceive tkat ils proportion to the quantify of 
toda maif sometimes be errcessive, and that it may, conse- 
quently, he deposited. If it is further considered that the 
bile contains, besides the yellow matter, only one more 
which is not soluble in water, namely, the resin, which, if it 
were precipitated, would contribute to the formation of 
gall-stones, but that, on the one hand, this resin is so 
intimately combined with tlie picromel and the soda that it 
cannot be separated from them even by the strongest acids, 
and that, on the other hand, the two latter substances are 
present in bile in such proportions that the resin is quite 
insutScient to satimite them, no doubt upon the correct- 
ness of the above conclusions can possibly remain. The 
formation of gall-stones in the ox is, therefore, easily to be 
explained. 

The formation of gall-stones in man, however, exhibits 
Bome uncertainty ; for these concretions most frequently 
contain two ingredients, the yellow matter and adipocere. 
The deposition of the yellow matter in human bile is easily 
to be understood, because it is contained in it in the same 
form and under the same conditions as in ox bile, only in 
smaller quantities ; but how is the deposition of adipocere 
to be comprehended? If it were an ingredient of human 
bile, all difficulties would be removed; but none of it is 
found in the bile, not even in that bile in which many gall- 
stones have been found. It mit«t, there/ore, he assumed 
either that the adipocere /onus in the liver, and is deposited 
immediately, or almost immediately, after its fonnation ; or 
that the resin contained in human bile can, under certain cir- 
cumstances, trajtsfornt into adipocere. In either of these two 
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possible cases it cannot be doubted that the uuclei of all 
calculi originate in the bile-ducts, and are afterwards carried 
by the bile cither into (he intestines or — and that most fre- 
quently — into the gall-bladder, where they continue to 
become larger. This is proved by the large number of 
calculi found in the gaU-bladder, and by those which are 
met with in the bile-ducts. -^^ 

The above extract from Thi5nard's memoir is evideod^^ 
that, while he had some shrewd ideas about the immediate 
cause of the deposition of cholochrome and the possible 
presence of biliary resin (which he overlooked in his 
analysis, owing to limited quantities of material and igno- 
rance of its properties), he, nevertheless, had no conception 
of the real nature of the pi-ocess in bile which produces 
these calculi. His hypothesis of the formation of calculi 
in man is still further removed from what we are obliged to 
admit in the present day, and is, moreover, disfigured by 
the error that adipocere was not a uorma] ingredient of 
human bile. Tlie details of his disquisition contain, how- 
ever, a great advance upon what was known before h: 

He adds some reflections on the statements concemi] 
the solution of calcuU in the gall-bladder, and believt 
them to be very unreliable. IIow can it be believed, he ex- 
claims, that calculi should disappear from the gall-bludder 
of oxen in spring, when they feed upon new grass? This 
might be admitted for calculi consisting of inspissated 
bile, and even then it would not be evident why they 
should not dissolve in the water of the bile in winter as 
well as summer (it would not be evident, be might have 
added, why and how they should or could have formed at 
all). But now, after it is found that they consist of a matter 
which is insoluble in water, and resists for a long time 
the influence even of the strongest reagents, this opinion, if 
not laid aside altogether, may, at least, be put amongst the 
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number of those which have httle foi nidation. For it can 
only be supported by the observations of the butchers, 
according to which they are said not to be fonnd diu'in^r 
the summer, but during the winter. But is it possible to 
place much confidence in such observations? I must more 
than doubt it, (1) because thebutrhers, in the majority of 
instances, at least, do not examine the gall-bladders in 
summer; (2) because, according to their own admission, 
these calculi are also very rare during the winter ; and (3) 
because I have succeeded in finding two calculi during 
summertime in two different gall-bladders. It appears to 
me, therefore, that ail that can reasonably be asserted in 
this respect consists in this, that in summer such calculi 
are less frequently formed than during winter, 

Thenard concludes his memoir with some remarks on 
the alleged solution of calculi in the human gall-bladder 
by means of a mixture of oil of turpentine and ether. This 
solution he believes not to be more probable than that of 
calculi in the gall-bladder of oxen fed upon fresh herbs, 
iKcause at a temperature of 32° R. the ether must separate 
from the oil of turpentine and evaporate ; the mixture, 
moreover, could only be taken in moderate doses, and even 
when taken in large doses no part of it could get into the 
gall-bladder, or at least only so small a quantity that its 
solvent power could not be taken into account. Tlienard 
admits the observations of Guyton, which were to the 
effect that oil of turpentine cfiused repealedly all stones in 
the gall-bladder to disappear. But he asks whether this 
could not have been eftected by favouring the passage of 
the calcidi to the intestines. In the two cases related by 
Guyton the disease and treatment had resulted in the 
expulsion of calculi by the anus. A similar result was by 
many believed to occur in oxen ; the juices of the young 
herbs w«re not supposed to dissolve the calculi, but 
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by a copious flow of bile to effect or fovour their f 
pulsion. 

J.F. John ('Chem. Unters.'.vol, iii, n. xiii, p. 46, 1811, 
and Schweigger, 11, 1, 1814) asserted his belief tlmtall the 
concretions found in human gall-bladders consisted of 
adipoccre and insoluble yellow biliary matter, and that only 
in a limited number of concretions slight modifications 
were effected by the supervention of small quantities of 
other ingredients. This he found to be the case in more 
than twenty kinds of gall-stones of very difi'erent colours. 
At the auction of the collections of Reil (the celebrated phy- 
sician and author of the fever doctrine) he had an oppor- 
tunity of acquiring gall-stones of a perfectly white colour, 
the body of which consisted only of adipoccre ; but the brown 
nucleus, which was enclosed in the white external layers, 
contained all the more yellow matter. 

Older Analytical Proceedings. 
Berzelius recommended to powder the calculus, and to 
treat the powder with water, in order to dissolve any 
bile which might be present. The residue is next put 
into boiling alcohol, which extracts cholestcrine, and 
after filtration while in the boiling hot state deposits 
it on cooling. The residue on the filter is completely 
exhausted with alcohol, and tbcn treated with a weak 
Bolution of caustic potassa, _ in which colouring matter, 
mucua, and any albumen which may happen to be present, 
are dissolved. The alkaline solution is neutralized by 
acetic acid, and colouring matter and mucus are thereby 
precipitated. By means of concentrated acetic acid the 
colouring matter may be extracted from this precipitate. 
Albumen, if present, remains in the neutral solution of 
acetate of potassa, where it can be discovered by ferro- 
cyanuret of potflssinm. 
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In this nnnlytical proceeding do attention is paid to the 
biliary matters wliich are not s-ohildc in water, none to the 
inorganic ingredients; the colouring matter is obtained in 
an altered stiite. 

Garot, who made most of the analyses of Fauconneau- 
Dnfresnc, extracts tlie cahmli with ether to remove chnle- 
Btcrine, aftisrwards with turpentine. The insohible residue 
is placed upon a filter and washed with ether, when 
nothing bnt reddish luueus is said to remain on the filter. 

In this analysis the oil of turpentine is employed to 
remove colouring matter ; if it dissolves some, it has, on the 
other hand, an oxydiziug efiect upon what remains, and is, 
therefore, to be avoided in exact analyses. Cholesteiine 
also dissolves in turpentine in the cold, but it requires 
fifteen times the amount of time which it would require to 
dissolve in ether. Heat expedites the solution. 

Simon extracts the dried and powdered calculi with 
water, in order to remove undeconiposed bile and other 
soluble mattei-s. ITie residue is completely dried and 
treated with hot ether, which takes up cholestcrine and fat. 
The ethereal extract, after evaporation of the ether dissolved 
in boiling alcohol, on cooling deposits cholesterine, and 
on evaporation leaves the fats. The residue which had 
been extracted with ether is now boiled with alcohol, 
whieh dissolves biliary resin, when present. What remains 
may contain colouring matter, to be extracted by carbonate 
of ammonia, and mucus, to be dissolved in dilute caustic 
potasaa ; there are left the insoluble inorganic salts. 

In this analysis the whole of the fatty acids combined 
with earths are not obtained; if the residue from tlic ex- 
traction of ether is treated with acid before being boiled with 
alcohol, fatty acid and resin become mixed, and are difficult 
to separate. 

In the ordinary analysis of gall-stones, which began 
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witli the extraction of the powder by means of can 
potassa — a process mainly directed to the purification ol 
cholesterine — choloidic (and cholic) acid remained ftith the 
cholochloine prodnced, from which it could afterwards be 
scarcely separated. When the analysis of gall-stones had, 
however, for its principal object the preparation of cliolo- 
phseine, the spirituous mother-liquor of cholesterine was 
not thought of sufRcieut importance to deserve further 
scrutiny; and even if it had been granted, it is possible 
that the fatty salts dissolved by the boiling spiiit (which, 
in the analysis with benzole, remain undissolved, and are 
subsequently decomposed with acid and extracted 
ether and water) would have made the separation of 
choloidic acid a matter of considerable diflScuIty. 

Heintz (' Poggend.', 84, lOG) analysed the brown residue 
which remains when human gall-stones are extracted with 
boiling alcohol. He found that it effervesced strongly when 
treated with hydrochloric acid. He then incinerated the 
matter, and found the aslies to consist of a trace of iron, 
a small quantity of sidphate, and large quantities of phos- 
phate and carbonate of lime. Magnesia was present only 
in very small quantity. He then dried two different por- 
tions of the same brown substance at 120°C. in the air- 
bath, incinerated the one portion at a temperature at which 
the carbonate of lime could not pass into the caustic state, 
and determined the amount of carbonic acid by means of 
the loss which the substance suffered when treated with 
acid in a suitable apparatus ; this loss of carbonic acid 
amounted to 991 per cent. Another quantity of the 
brown residue was placed in the same apparatus without 
having been heated, and the carbonic acid contained in it 
was also determined by the loss after treatment with acid. 
It amounted to 9'41 per cent. From these experiments it 
was clear that the greater part of the lime was combined 
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\ with carbonic acid, and not directly with the colouring 
matter, and it was even doubtful wbctlier the difference 
between the two figures was due to errors of analysis or 
to differences in the nature of the combination. 

For this reason Heintz repeated his experiment upon a 
new portion of residue from human gall-stones. The 
ashes of the residue were of the same composition as in 
the first case, and contained traces of iron and small 
quantities of sulpliate, but large quantities of phosphate and 
carbonate of lime. The proportion of ash, however, to the 
amount of colouring matter was much smaller in this case 
than in the former one. For in the first analysis the 
amoant of ash obtained had been between 50 and 60 per 
cent, while in the last analysis only 25'6 per cent, of ash 
were obtained. Of the brown matter used in the second 
analysis which had not been burnt, one himdred parts 
yielded 319 per cent, of carbonic acid, but other hundred 
parts, after combustion, showed a loss of 4-57 per cent, 
of carbonic acid. Such a difference cannot be ascribed 
to faults of method, and it compels us to assume that a 
part of the cholochrome contained in the brown colouring 
matter of gall-stones is really combined with hme, which, 
although in the first examination it could be only one 
twentieth, in the latter analysis must have amounted to 
one third, of the entire amount of Hme. 
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Analysis of Hmnan GaU-Stones. 

For the analysis of the common cholestorine concretion 
from man, the following process will he found suitiiUe. 

The powder of the calculi is gradually thrown into hot 
benzole, contained in a flask, placed on a sand-bath. Th<^ 
cholesterine and biliary matters are dissolved, while cholo- 
chrome, earthy phosphates, earthy salts of fatty acids, and 
any other ingredients, remain suspended and unchanged, 
Solution and residue are separated by filtration. The 
matter on tlie filter is washed with repeated quantities of 
benzole, lastly with cold alcohol, and dried. It then pre- 
sents itself as a brown powder, which is very delicate to 
the touch, imparting an almost velvety feel. Treated on the 
filter with absolute ether containing hydrochloric acid, it 
yields fatty acids to the ether, which, on distillation of the 
ether from the filtrate, are deposited in a granular and 
crystalline form. If the residue on the filter is next treated 
with water, phosphate and hydrochlorate of lime and mag- 
nesia are extra<.'ted, and, on eva|ioration of the solution and 
incineration of the residue, remain as a white deimsit. 
sometimes coloured blue by copper. The coloming matter, 
extracted with ether and hydrochloric acid and water, is 
free from fatty matter, but retains some earths, which can 
only be obtained by treating it with warm, dilute hydro- 
chloric acid, or by dissolving it in carbonate of alkali, when 
the earthy and other insoluble inorganic and organic mat- 
ters remain behind. They are then incinerated, and the 
ashes added to the earths extracted by acid and water. 

From the original benzole solution cholesterine is best 
obtained by evaporating the solvent and treating the residue 
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I ivjth boiling spirit of wine. On cooling, the cliolesterine, 
I which beforu had been greenish, crystallizes in the 
I usual glistening white plates, while the solntion retains 
the brownish-green coloured biliary matters. On evapora- 
tion, a small quantity of a mixture of cholesterine and fat 
is deposited. That and the rest of the alcohol being 
removed, there remains a brown, resinous mass, insoluble in 
vater, soluble in alcohol, and soluble in caustic potassa ; an 
excess of caustic ley added to the solution causes the sepa- 
ration of a resinous salt, which floats on the top of the 
caustic fluid. I'Voin tlie solution in potassa it is precipi- 
tated by hydrochloric acid. It combines with lime and 
baryta, forming insoluble compounds, and is therefore 
cboloidic acid, thougli brown and inijjure, and perhaps, as 
suggested by the analysis of ox gall-stones, mixed with 
some cholic and cholonic acid. It yields a small quantity 
of matter to boding water ; but the nature of this extract 
could not be determined by crystallization, as waa the case 
in the analogous extract from ox gall-stones. 

The mineral ingredients of himian gall-Btones obtained 
in the manner above described were, in most of my re- 
searches, further analysed as follows : — On being treated 
with hydrocldoric acid the matter dissolved with strong 
effervescence, yielding a golden-yellow solution, only a 
small, white deposil of suljihate of lime and alumina re- 
maining undissolved. After dilution, the solution was 
greenish-yellow. It was filtered, and hj'drotliiou passed 
through the solution. A black precipitate fell down, being 
sulphide of copper, as it formed a blue solution with excess 
of ammonia added to its solution in aqua regia. llie 
filtrate was saturated with ammonia, an excess causing a 
precipitate, which, on addition of sulphide of ammonium, 
became black. This precipitate was removed by tiltration, 
and the filtrate treated with carbonate of ammonia. This 
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threw down a. copious precipitate of carbonat* of /i'mc, 
which had not beeu in combination with phosphoric at-id, 
but probalilj with fatty acid and cliolochrooie. The filtrate 
from the liiue deposited some via/^nesia, after addition of 
phosphate of soda, in the usual way. 

The sulphide of ammonium precipitate was dissolved in 
warm, dilute hydrochloric acid, over-saturated with car- 
bonate of soda, and the alkaline fluid made acid again 
by acetic acid. A precipitate which remained was 
phosphate of iron. Tliis being removed, chloride of 
iron was added until a drop of the fluid filtered pro- 
duced a blue stain on paper moistened with solution of 
ferrocyanide of potassium. The precipitate, which con- 
tained ail the phosphoric acitl'm the solution, was removed 
by filtration. The filtrate was over-saturated with aumioniu 
to remove excess of ii-on. The precipitate, after filtration 
and boiling with excess of nitric acid and peroxide of lead, 
gave distinct evidence of the presence of a small tjuantity 
of maiiffanese. The ammoniacal solution, after addition of 
ammonia and carbonate of ammonia, gave a precipitate of 
carl)onate of lime, containing tlie lime which had been in 
combination with phosphoric acid. The filtrate, after 
evaporation to a smaller bulk, was treated with ammonia 
and phosphate of soda. After some days it had deposited 
a small quantity of anmionio-phosphate of tnapnesia, con- 
taining the magnesia which in the gall-stones had been in 
combination with phosphoric acid. _ 
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General Consideration of the Ingredients of Gall-aloites. 
CHOLESTKRINE. 

Cbolesteriue, like the colouring matter of bile, seems to 
be an ingredient of this fluid destined for ultimate excretion 
from the body. It is secreted from the blood by the liver- 
cells, and kept in solution by the i)iliary salts. Wlien the 
acids contained in these salts undergo a certain kind of 
decomposition, cholesterine is deposited, mostly in a crystal- 
line condition, and may then form calculi, either by itself, 
or with the assistance of cholochrome and biliary acids. 

A residue, if not a product, of many morbid processes 
in the tissues, and one of the compounda resulting from 
the putrefaction of fibrine, this alcohol (for such it has been 
proved to be by the researches of Berthelot) is one of the 
few stationary traces of disease which, owing to character- 
istic appearances, may easily be diagnosed with the naked 
eye or the microscope. 

Its solubility in ether, benzole, and boiling alcohol, its 
power of crystallizing from tlie latter solution in an almost 
pure state, its insolubility in acids, alkalies, and water, afford 
the means for its separation from other substances and 
the determination of its quantity. 

When a solution of cholesterine and cholochrome in 
chloroform is allowed to evaporate spontaneously, the former 
is deposited in needle-shaped crystals, which are uniformly 
tinged yellow, red, or brown, by the colouring matter ; 
scarcely any cholochrome is deposited in the granular 
form under these circumstances. This solubility of choles- 
terine in cblorofonn makes it absolutely necessary that, in 
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any analysis of gall-stoues in wliicii it ia intended toextracl 
cholochrome by chloroform, the whole of the cholesterine 
should previously be removed by tlie proper application of 
all necessary soh'ents. 

In gall-stones cholesterine is mostly present in itscrystal- 
hne form. Frerichs says, however, that it is sometimes 
found amorphous and intimately mixed with other matters, 
such as fatty and saponaceous substances and pigment. It 
is rarely, if ever, present in the pigment calculus from the 
ox. 

The pellucid crystalline variety of gall-stonea consist 
almost entirely of pure cholesterine, and sometimes do not 
contain as much as 1 per cent, of other matters. In the 
moat common kind of gall-stones, however, the amount of 
cholesterine varies generally between 80 and 90 per cent. 



CHOLOCBKOME. 

The word cholochrome is intended to designate colouring 
matter of bile and all its varieties. For the brown colouring 
matter I retain the name cholophaine, for the green variety 
I adopt the name of ckolochhine. 

The older names of cholepyrrhine, biliphaeine, and bili- 
fulvine, may be considered as synonymous with cliolo- 
phaeine. Biliverdine and cholcclilorine are synonyms of 
cholochloine. 

Cholophffiine seems to be a mixed form of colouring 
matter secreted by the liver. It occurs in gall-stones 
in a free state and in combination. In its free state it 
makes up the greater part of the bulk of ox gall-stones ; 
it is deposited in casts of the biliary ducts fovmd in 
the centre of human gall-stones, and also occurs in the 
nuclei and layers of these latter in an amorphous stale; 
a certain part of it contained in gall-stones is always com- 
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bined with linie or with carbonate of lime. Cliolocliloine, in 
combination with bases, is present in the darker variety of 
human gall-stones, giving them a green and sometimes 
an almost black colour. In the free state it is soluble in 
alcohol, and may be isolated thereby. 

Analyses and cofitposiHo/i. — Since the first attempts of 
Berzelius, about 1812, to determine the properties of the 
colouring matter of bile, several analyses have been instituted 
with the particular object of ascertaining its chemical or 
elementary composition. Those of Scherer (1843), Hein 
(1847), Ileintz (1854), and Stiideler (1861), were the most 
methodical, although none of them have led to final results. 
The elementary analyses of Scherer and Hein were performed 
upon specimens of cholochromc which, to conclude from 
the process adopted for their preparation, must have con- 
tained impurities and inorganic matter. The analyses of 
Heintz, on the contrary, were executed upon materials 
apparently homogeneous, and certainly free from inorganic 
substances. But the analyses of cholopha;ine, the brown 
modification of cholochrorae, lead to a formula which is 
veiy ill-supported by the formula of the only metamorphosis 
to which, at that period, cholophfeine could be subjected. 
Four elementary analyses, agreeing with each other, led to 
the empirical fonnula C,„HiaNjOo for cholophseine ; but one 
analysis of cholochloine, the green colouring matter hitherto 
termed biiiverdine, obtained from tlie brown by oxidation, 
fed Heintz to the fornuila CJIbNOj. The improbability 
of the suggestion that diolophseine, in order to pass into 
cholochloine. should take up only half an equivalent of 
oxygen, Heintz met by assuming the formula of cholo- 
phseine to be CgjHjgNaOB, and by further assuming that 
this body took up one equivalent of oxygen, and then split 
up into two equivalents of cholochloine, 

I have repeated the analysis of cholopheeine upon 
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materials prepared in accordance with the preci«Jent of 
Heintz. In some of them I have obtained figures which 
are very near to those of Heintz, the hydrogen in most cases 
keeping steadily near G per cent, ; but the carbon varied 
between 60 and 6'2 per cent., or to the same exteut 
to which the first analyses of Heintz differed from his 
check calculation. But when I came to analyse cholo- 
phseino obtained from ox bile directly (tlic former speci- 
mens having been prepared from gall-stoues), I obtained 
totally different results, the carbon rising to 66, the hydro- 
gen to 10 and 11 per cent. 

In none of the specimens analysed by me was there any 
trace of iron ; 1 can, therefore, fully confirm the statement of 
Heintz, that iron is not an elementary ingredient of cholo- 
chrome. Hence it foUowa that cholochrome has no 
immediately apparent connection with the colouring matter 
of blood. 

An elementary analysis by Stadeler of cholepyrrhine, 
purified by repeated crystallization from boiling and wash- 
ing with cold chloroform, yielded results from which the 
formula CisHgNOj was calculated. 
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The analyses which Scherer ('Ann. Phorm.,' liii, 377) 
made upon specimens of cholochrome from icteric urine gave 
results very similar to those obtained by Stiidcler. The 
analyses of Heintz, however, give, as we have seen, far 
different results, which, as they agree well among each 
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Other, might lead to the belief that this aniorphoiis bili- 
phscine of Hciiitz, the formula of which is nearly CioHyNOft, 
is a body distinct from the crystallized cholepyrrhine of 
Frerichs and Stiideler. 

Cholepyrrhine, according to the formula of Stiideler, 
contnins two equivalents of water less than tyrosine. 

Methods of obfaitiinff cholochrowe. — It rany be extracted 
from ox bile, ox gall-stones, and human gall-stones. Ox 
bile yields about twenty grains of cliolochloine per gallon, 
but they are hardly to be obtained pure. Gall-stones from 
the ox are the richest source of cholochrome. Human 
^^gaJI-stones, although not of rare occurrence, are not easily 
obtained for analysis, as the curators of anatomical niu- 
geums do not like to part with any specimen that can be 
catalogued. 

From ox bile I first endeavoured to obtain cholochrome by 
the process of Berzelius. The solution of dried bile in 
ifcsolute alcohol is mixed with chloride of barium. Thu 
green precipitate thereby produced is placed upon a filter, 
wailiedwith alcohol and water, and, yet moist, treated with 
hydrochloric acid. Biliverdine was to remain on the 
filter. But 1 found that the acid does not extract all the 
baryta ; that the process by which, according to Berzelius, 
fatty acids are to be removed, also removes much colouring 
matter, and further, that what ultimately remains adheres 
to the paper like a resinous vamish, and cannot be isolated. 
This closely agrees with the experience of Heintz. 

I then made use of another process. I allowed large 
bottles full of bile, well stoppered, to stand for the period of 
two veare and one year respectively. A modified decom- 
position thereby ensued, which consisted mainly in the dis- 
solution of the compound acids and the separation of some 
simple acids from their bases by the supervention of a new 
■rid, the product of the putrefactive process. Among the sub- 
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stances precipitated by this latter agent was a great part 
of the cholochrome contained in the bile. To extract this 
the precipitiite, after decantation of the port-wine coloure-<! 
bile, was put into a caUco bag, and washed with water. 
The process was tedious; filtration ultimntel}' ceased, and all 
matters soluble in water were not entirely removed. The 
residue was, therefore, boiled repeatedly with alcohol, and 
washed on the filter with large quantities of this agent. 
It removed cholic and choloidic acid, and any cholate left 
over, also fats and fatty acids. There remained cholo- 
chrome mixed with the mucus, from wliich it had to be 
extracted by carbonate of soda. Ilydivschloric acid preci- 
pitated a beautifully green substance from this alkaline 
solution, being somewhat impure cholochloine. 

From human gall-stones and ox gall-stones I have pre- 
pared cholochrome by the process of lleintz, which consists 
in extracting the fine powder of these concretions by boiling 
alcohol, ether, and water, next by hydTOchloric acid, and 
then dissolving the residue in a solution of carbonate of 
soda, the air being excluded by a complicated apparatus 
filled with hydrogen and carbonic acid, Cholopliaeinc 
thus prepared, which, like that of Heintz, had an olive- 
green tint mixed with the brown, was perfectly free from 
ash on combustion in a platinum boat in a current of 
oxygen. 

The colouring matter from ox gall-stones was treated 
with chloroform in an exhausting apparatus, with a 
long, narrow tube. The chloroform, after passing through 
a column of colouring matter fifteen inches in height, 
arrived in the reservoir as a reddish-brown liquid. \ATien 
the extraction had been continued for about a week, 
the chloroform of the extract, was distilled off, and the con- 
centrated solution left to spontaneous evaporation. A 
granular substance was deposited, which yielded to boiling 
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absolute alcoljol a greenish -brtiwii matter, nnd became of 
u most bfnutifiil red colour, reseiiibliiig cinnabar or red 
oiide of mercury. When dry, it had the sweet, niusk-Iike 
odour of a healthy cow. Viewed under the microscope, 
it appeared mostly amorphoua ; but when a concentnited 
whition in chloroform was allowed to evaporate slowly 
under a little glass cover, crystals" were f[)nned in great 
uunibers, being needles nnd rhombic plates. The powder 
was insoluble in water, little soluble in boiling absolute 
alcohol, sparingly soluble in ether, easily soluble in chloro- 
form, a little more soluble in boiling than in cold chloro- 
form. It was soluble in dilute solutions of caustic and 
carbonated alkalies and in an alcoholic solution of caustic 
potaasa. When ti*eated with concentrated sulphuric acid, 
it dissolved with a yellow colour, and green flakes sepa- 
rated on the addition of water. Nitric aeid imparted a 
deep-crimson colour to the powder, dissolving a part, which 
changed from red to blue, violet, and lastly crimson. This 
change of colour was particularly beautiful on a tliin layer 
of colouring matter, produced by allowing a very dilute 
chlorofonn solution to evaporate in a china dish. Such a 
layer, like a stain of the same solution on the skin, was 
fflf a bright-yellow colour. 

This red substance is, evidently, the original form of 
biliary colouring matter, and a chemically pure body. I 
shall hereafter speak of it as the red or original form of 
cholochrome or cholerythrine. 

Meiamorphosps of chohchroiiie. — Under the influence of 
oxidizing agents eholopliEeine is easily transformed into 
the green modifirntion termed cholochloine. By the agency 
■of nitrous acid gas cholochrome is transformed into an 
oxyacid, free from nitrogen, which I will name cholochromic 
l<acid. By treatment with nitric acid this body is further 
decomposed, yielding a substance little soluble in water 



and crystalline, and an uncrystallizable acid, which gives 
a crystallized salt with ammonia. 

Chlorine transforms cholopliaeine, first, into cholochloine ; 
the brown is transformed into the green modification. If 
the action of the chlorine is continued, a moment ensues 
when the mass is red, but after that it becomes whit^, and 
is now chlorocholic acid, insoluble in water and soluble in, 
and crystallizablc from, boiling alcohol. 

Cholockromic acid. — Choloplifeine from human gall-stones 
was suspended in water in a high, cylindrical vessel, which 
was again placed in a beaker, to prevent any loss by 
frothing which might occur. Nitrous acid gas, well 
cooled, was now passed through the mixture ; after a short 
time the fluid began to effervesce, then to froth, a thick 
lather rising in the cylinder and overflowing into the pro- 
visional beaker. When the violence of the reaction had 
lessened, the fluids were reunited, and the passing of 
nitrous acid gas was continued until the reaction had 
ceased. The fluid was still turbid, but the brown granules 
of cholophsine which had been suspended in it were now 
changed into red flakes. 

The mixtiuB was now put into a stoppered bottle and 
shaken with repeated portions of ether, which assumed a 
dark ruby-red colour, the fluid below becoming transparent 
and yellomsh. Extraction completed, the ether was distille<l 
off; it left a pink, syruj)j residue, Ireing a new acid — cholo- 
chromic acid — which exhibited the following properties: 

It did not crjstallize when evaj)oratcd in tlie water-bath 
and dried over sulphuric acid for twenty-four hours. 

It easily dissolved in chloroform, and on evaporation of 
the solvent in a current of coal-gas, and on standing for 
some days in the flask filled with this gas, a crystallization 
ensued in the syrup, and two forms of matter became dis- 
tinguishable by the microscope — {!) Flat (clino?) rhombic 
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Dctihedra, of a dark-red colour, iinitnting, by their resem- 
Miince to rlinmbic plates, their colour and their dark 
shadows, the appearances of the substance described as 
liEematoidine. The larger crystals were cleai- iu the centre, 
and transmitted liplit (2) Circular or globular masses of 
needles, in radiarj- arrangement, of a very tlelicate appear- 
ance. These crystallized matters could not be isolated 
from the syrnp or amoqihous portion of matter sur- 
rounding the crystals. 

The acid was almost insoluble in cold water, hardly iui- 
parting to it any eoloratiou by contact with it. 

It was easily sohible in spirit of wine, forming a port- 
wine coloured solution, of a strongly acid reaction, and 
yielding precipitates with metallic salts. Thns, a watery 
solution of acetate of lead produced a copious red precipi- 
tate, almost insoluble in boiling water. Nitrate of silver 
yielded n copious pink precipitate. On addition of an 
escess of annnonia to the alcoholic solution it assumed a 
ilecp-red colour, and on evaporation red flakes remained, 
which were agnin soluble in water. 

Cholochromic acid differs from hasmatodine by its solu- 
bility in alcohol and by crystallizing in (clino?) rhombic 
octahedra, not rhombic plates. Rotten bile, and bile treated 
hy the proceeding of Bcrzelius for obtaining cholochrome 

I have both a dark-pink colour, and chloroform extracts from 

I the former some coloiu-ed acid. 

Compounds of cholochromc. — Chalophceine and lime {piff^ 
vtent litiie). — -This com|iound was first noticed by firamson, 
and made by him the niieleus of a theory of gall-stones, 
It is found in most gall-stones of man, in the form of 
granules and irregular masses, of the colour of cholophEeiue, 
mixed with cholesterine and the other matters. Freri^rhs 
found it partly deposited in the form of distinct layere 
between the other laiuinie of the calculi. 
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Tliis compound is insoluble in water, alcohol, ether, and 
chloroform, somewhat soluble in boiling hydrochloric acid, 
and deposited from this solution on evaporation of the acid ; 
it is, however, also decomposed by this acid, inasmuch as 
irom a mixture of this compound with hydrochloric acid 
pure cholophaeine is extracted by chloroform, the lime 
remaining in solution. Pigment lime is soluble in boiling 
diluted solutions of alkalies. 

The compounds of cholophaeine with miigneaia, oxide of 
iron, oxide of copper, manganese, zinc, alumina, and other 
bases occurring in gall-stones, show a similar behaviour 
towards hydrochloric acid alone and hydrochloric acid with 
chloroform. 

Cholochloine and lime. — Cholochloine occurs in very 
small quantities in gall-stones, giving them a green tinge. 
It is not soluble in the alcohol which removes cholesterine 
and other matters, and is therefore combined, probably, 
with lime. Tlie compound has, however, not been isolated, 
either mechanically or chemically. 

Changes of cholophaine in gall-stones. — When gall-stones 
are preserved for a length of time the colouring matters 
contained in them gradually undergo a change, wliicb is 
indicated by a transformation of the light yellowish-brown 
coloiu: into a dark brown, almost black one. This change 
sometimes occurs within the body. In other cases gall- 
stones arc found in which the colouring matter appears to 
have been changed from its original character before its 
concretion. Such gall-stones are dark, and contain a 
colouring matter, insoluble in chloroform, even with the 
assistance of hydrocliloric acid, but somewhat soluble in 
alcoholic solutions of caustic alkalies. This latter solution 
has a light-yellow coloiu", and with coloured nitric acid 
yields the ordinary reaction for cholocbrome. 

Frericha sometimes observed a brown material, which 



J 



CHEMISTRY. 99 

pftrtially dissolved liy boiling in a watery solution of potash ; 
the solution, however, presented neither the reaction of bile- 

, pigment nor of the biliary acids ; brown flakes were 

I deposited from it on the addition of acids. 

There is little doubt that these substances are derivates 

[ of cholophaeine whenever they contain nitrogen, which is 
mostly the case ; when they are free fj'ora nitrogen they 
may be products of a decomposition of choHc acid, similar 
to that which it undergoes when its solution in water ia 
left to spontaneous evaporation. A brovm matter ia de- 
posited, together with the crystals of pure acid. Choloidic 
acid yields similar brown and black products of decomposi- 
tion, 'Che black pigment described by Powell, and said to 
consist of pure carbon, has been observed by Bnisson and 
Bernard m a case which I have given at length. Jet-black 
calculi have an appearance very much resembling a piece of 
shining coal, the colouring matter they contain, however, 
being very nearly of the ordinary com position and behaviour. 
Some colouring matter which I collected from a large 
quantity of human bile was boiled with alcohol, collected 
on a filter, and washed with much alcohol, and then allowed 
to dry. After some time it presented a hard cake, which, 
on firacture, presented black, shining surfaces. 



BILIARY ACIDS, TIIBIB DERIVATES AND SALTS. 

Gall-stones from man contain but very small quantities of 
biliary salts, which remain in the alcoholic solution from 
which cholesferine has crystallized. Among them glyko- 
cholatc and chelate of lime have been recognised. Ox 
gall-stones contain a larger quantity of biliary salts. The 
extract by boiling water on evaporation leaves a glutinous 
substance, from the solution of which, in water, sulphuric 
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acid precipitates a resinous mixture of arids, containing 
probably glykocholic, cbolonic, cholic, and choloidic acids. 
Tbu alcoholic extract of gnll-stoncs deposits on coolinf; 
white reedles of chelate of lime, mixed with cholic acid. 
Chobc and choloidic acids remain in solution. 

1. Glykocholate of lime was found by Frerichs in a 
human gall-stone. When recrystallized from spirit it con- 
sisted of small, glistening, crystalline masses, resembling 
leucine. He iiiso obtained the same form of crystals from 
the gall-stone of au ox. 

2. Cholate of lime. — In gall-stones from oxen chelate of 
lime, can be recognised in distinct, white layers, interposed 
between the brown layers of cholochrome. Under the 
microscope these layers appear composed of irregular 
masses of needles. The same white deposits of cholate of 
Ume occur in putrid ox bile, partly floating on the top of 
the fluid, partly deposited against the walls of the bottle. 
When recrystallized from boiliug alcohol, the needles of 
cholate become nmch larger. 

3. Cholic acid in its free state is obtained from the 
alcoholic extract of ox gall-stones, together with the lime- 
salt, and another portion remains in solution with choloidic 
acid. From the resinous mass which remains when the 
alcohol is evaporated, free cholic acid can be extracted 
by prolonged boiling with water. This watei'y solution 
on spontaneous evaporation, deposits groups of splendid 
needles of cholic acid. 

4. Choloidic acid.~—Bo\X\ human and ox gall-stones yield 
a resinous, brown, biliary acid, insoluble in water, solulJe 
in spirit, uncrystallizable, and precipitated by lime-s 
from its spirituous solution. 
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FATTT ACIDB AND THEIR SALTS. 

In some gall-stones from the ox free fatty acids are said 
I by Frericlis to have been found in considerable quantity. 
I Ciystallized from spirit, they consisted of ghstening, white 
I plates, and resembled stearic acid. I have never met with 
Ifree fatty acids either in liunian or ox gall-stones, and in 
■the latter I have not found any salts of the fatty acids. 
|fiut in human gall-stones I have mostly met with a con- 
siderable quantity of fatty acids combined with lime. These 
salts were insoluble in boiling alcohol, and remained with 
the colouring matter, from which they were extracted by a 
mixture of a little nitric acid with ether. When isolated, the 
Kids gave an emulsion on boiling with a soliitiou of phos- 
phate of soda, and thus manifested themselves as palmitic 
and stearic acid. 

UmC ACID. 

Stoeckhardt ('Diss, de Cholelithis,' Lipsite, 1832) drew 
attention to the presence of some uric acid in gall-stones. 
The value of these researches is, however, very limited, as 
there ejsisted at that time no proper method for analysing 
gall-stones. 

Marchand subsequenlly (' Journ. f. pract. Chem.', 1839, 
37), in a paper treating of the distribution of cholesterine, 
described a calculus which he claimed as biliary, and 
which consisted principally of uric acid. It is most probable 
that this calculus was urinary, and had been mistaken for 
a biliary calculus. 

In the case of Pelletan biliary calculi were voided by 
the urinary passages, and contained a small quantity of 
uric acid. The presence even of a larger quantity of uric 
acid in a calculus which has resided for a longer or shorter 
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period in the urinary passages could be understood, though 
a iiric-acid deposit iipon a biliary calculus is far less 
probable than a phosphatic one. In such a case, however, 
the nucleus nuist be so distinct from the crust, both in 
physical construction and chemical composition, that there 
can be no doubt about the origin of either, 

SEW ORGANIC SUBSTANCE IN OX GALL-STONES. 

From the hydrochloric-acid extract of ox gall-atones, from 
which zinc had been precipitated by sulphuretted hydrogen, 
ether extracted an amorplioua body mixed with some 
chloride of ammonium. The substance was yellomsh, 
easily soluble in water, easily soluble in nitric acid, and 
changed by this agent on boiling under evolution of gas 
and pecuhar smelling products into a glutinous substance 
insoluble in water, easily soluble in alcohol. Its watery 
solution was not precipitated by acetate of zinc nor by 
sulphate of copper, precipitated yellow by nitrate of prot- 
oxide of mercury ; it was little soluble in cold, somewhat 
more soluble in boiling, alcohol ; it was easily soluble in 
caustic ammonia and in caustic potassa, and in this solu- 
tion did not discolour sonic basic acetate of lead on boiling. 
On platinum foil it became soft, then dried with crepitatiou, 
swelled up, exhaling thick fumes smelling like burned 
animal matter, and without taking fire was consumed, 
leaving a bidky, black charcoal, which was only burned 
with difficulty. ^U 

EPITHELIUM, MUCUS, ALBUMEN. I 

The nuclei of gall-stones are reported by some authors 
to contain epithelium, the shrivelled cytuidrical cells of 
which can be distinguished under the micixiscope after nil 
soluble matters have been removed. 
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Mucus or albumen I have never found in any gall- 
itones. In one of the ox gall-stones examined by Frericha 
was found a nitrogenous substance, presenting the characters 
of albumen. 



Some calculi contain much water in certain cavities 
in their interior, or distributed throughout their suli- 
stance. In one of the analyses to be given lower down, it 
amounts to 48 per cent, of the weight of the entire fresh 
calculus. A calculus observed by Chevreul when extracted 
from the gall-bladder weighed 1 grammes 1 2 centi- 
grammes, but after drying it only weighed 4 grammes and 
fll centigrammes. Bonet mentions a calculus which, by 
drying, lost three and a half parts out of eighteen. Delens 
Weighed a fresh calculus, of the size of a nut, in l)ecendier, 
1809, and found it 7 grammes 30 centigrammes. In May, 
1813, it had become very friable, and weighed only 4 
grammes. (These of M. Guilbert.) 

MINERAL ACIDS. 

1. Silicic acid, or silica, was observed In a human gall- 
iBtone by PleischI ; in another one, analysed by Bley, ita 
quantity 'amounted to one half per cent. 

2. PkoxjjJtoric acid is mostly present in combination witli 
lime and magnesia, sometimes with iron. 

. Sulphuric acid occm^ in combination with lime. 
Sydrostdphuric add, or sulphuretted hydrogen, has been 
tepeatedly observed in the analysis of ox gall-stones. Its 
.e\'olution is due to the decomposition of some unknown 
xulpliide. 

4. Carbonic acid occurs mostly in combination with 
lime. 



104 



TRKATI8E ON GALl.-STONKK. 



5. Chlorine is present in ox gall-atoQcs, as chloride of 
8odinm. On distilling tlic water extract of ox gall-stoQes 
with sulphuric acid, I obtained a quantity of hydnKhloric 
acid, which, treated with baryta watei', yielded fine cryatolta 
of chloride of barium. ■ 

EARTHS AND ALKALIES. 



1. Alumina was first observed in a hiimnn gall-stone hy 
Bihra. 1 i'ound it in the hydrocbloric-iicid extract from on 
gall-stones. 

2. lAme occurs in almost all gall-stones, in combination 
either with mineral or witK organic acids. In the form of 
carbonate it constitutes the greater part of the bulk of ii 
peculiar kind of small biliary calcuU. It sometimes forms 
a crust round a cholesterine calculus, or a layer in the 
interior of the calculus, and can be distinguished under the 
microscope by its ciystalline form and its chemical reactions. 
Sulphate and phosphate of lime, and the combinations of 
lime with cholochrome and choUc acid, are never-failing 
ingredients of gall-stones. 

3. Mayncma is present in gall-stones in the form of 
phosphate, perhaps also in other forms analogous to the 
compounds of lime. Its quantity is, however, much smaller 
than that of hnie, so that, when single gall-stones arc taken 
for analysis, it is mostly overlooked. 

4. Soda, in the form of chloride and phosphate and sul- 
phate, or combined with biliary acid, has been found i 
small quantities. 

6. Potaesa in combination with an organic acid 1 
in a pellucid cholesterine calculus. 

6. AtHviottia is present in the hydrochloric-acid extn 
of ox gall-stones; it is probably a product of the decM 
position of nitrogeuized matters in the gall-bladder. 
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METALS AND THEIR OXIDES, 

1 . Iron is contained in almost all gall-atones, and is found 
ill the hydrochloric-acid extract of the colouring matter. 
Already Margranf (' Opusc. chym.', torn, ii, p. 64} observed 
in the gall-stone of an ox, after he had calcined and treated 
it with spirit of vitriol, and the alkali prepared for making 
Prussian bine, some slight marks of a mixture of iron. 
Maclurg (' Experiments upon the Human Bile,' 1 772, p. 68), 
who quotes this experiment of Margraaf, adds: — "But it 
appears, from his manner of expressing himself, that the 
urinary calculus, the bones of sheep and the human skull, 
gave yet more evident tokens of their containing iron. We 
cannot suppose, therefore, that the iron had any relation to 
the colouring matter of the bile." 

2. Manganese is found in ox gall-stones, more rarely in 
those from man. 

3. Copper. — Since it is proved by many researches that 
copper is almost constantly present in the liver of man and 
animals, its presence in gall-stones ceases to appear as nn 
anomaly, and cannot any longer be imputed to carelessness 
in working with copper or brass utensils. 

Since Bertozzi (PoUi's ' Aiinali di Chimica,' Milan, 
Juglio, 1845, p. 33), who was the first to announce the 
presence of this metal in gall-stones, it has been found by 
many other inquirers, more particularly by Heller, who, in 
Lis ' Archiv,' ii, 228, published a paper on the subject. 
Buisson [p. 84) confirms Bertozzi's statement, that it is 
found particularly in very dark stones. In some such 
calculi he found the quantity of copper to amount to 01 
per cent. 1 have myself found small quantities of copper 
accompanying the earthy salts extracted from human gall- 
stones by the process indicated in the paragraph wliich 
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treats of their analysis. The copper was, probably, com- 
bined witli cholochrome, and not with cholic or choloidic 
acid ; for while these two acids and their salts were soluble 
in benzole and spirit of wine, and had been removed 
thereby, the copper compound was not soluble in these 
reagents, and remained with the other insoluble com- 
pounds until decomposed by an acid. 

4. Mcrcnry. — Gall-tfones containing mercury have been 
obser\'ed by Frerichs {2, 533). They were mulberry-shaped 
concretions, of the size of peas. Their surface was of a 
dirty grass-green. In the furrows between the single 
tubercles there was here and there deposited an amorphous, 
yellowish-brown matter. Wlieii broken, they showed a 
thin but hard shell, surrounding a loose, dark, yellowisli- 
green matter, in which there were dispersed white metalHc 
globules. These globules easily fell out of the matter in 
which they were deposited, and, fusing together, formed 
large globules ; on close examination, they were found to 
consist of metalUc mercury. The powdered concretion 
yielded to ether a small quantity of a yellowish, smeary fat, 
in which no cholesterine could be found. 

Spirit dissolved some yellowish alkali salt of a biliary 
acid. The residue, when treated with hydrochloric acid, 
evolved carlranic acid, and immediately after this yielded 
some cholepyrrhine to chloroform ; after tliat, amorphous, 
green colouring matter to spirit. The hydrochloric-acid 
solution contained principally lime, small quantities of 
phosphates of earths, and traces of iron. 

The blackish -brown residue which was left after this 
treatment dissolved almost completely in dilute caustic 
soda; the brown solution was precipitated in flakes by 
acids; the sparing precipitate gave no reactions either for 
biliary acids or biliary colouring matter. 

Lacarterie ('Gas!. de Sant€,' 15 Avril, 1827) has de- 
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scribed a cholcsterine gall-stone of the size of a plum, the 
nucleus of wliicb, after fusion by means of heat, exhibited 
numerous globules of mercury. The patient from whom 
it came had been treated by inunction of mercurial oint- 
ment. 

Beigel ('Wien. Mediz. Wochenschrift,' Nr. 15, 1856) 
found in a brown gall-stone globules of metallic niereuiy, 
visible by means of a lens. 

6. Zinc I found in considerable quantity in ox gall- 
stones. It was contained in the hydrochloric -acid extract, 
and, after repeated eva|)oration of the acid, was preci- 
pitated from the solution by sulphuretted hydrogen. 

Gassificaiion of GaJl-stonea. 

First Series. — Pellucid or pure cholesterine calculi. 

Second Series. — Mixed calculi, with prevalence of cho- 
lesterine. 

Third Series. — Calculi with prevalence of cholochrome. 

Fourth Series. — Calculi with prevalence of modified cho- 
lochrome. 

Fifth Series. — Gall-stones with prevalence of bile acids. 

Sidth Series. — Gall-stones with prevalence of fatty acids. 

Seventh Series. — Gall-stones with prevalence of carbonate 
of lime. 

Special Analyses of GaU-stoiies. 

First Series. — Pellucid or pure Cholesterine Calculi. 

I . A flat, oval calculus, covered with crystals and warty 
projections, and transparent in many places, waa presented 
to me by Mr. Silas Palmer, of Newbury. When first 
removed from the gall -bladder, some twenty yeai-a ago, it 
was perfectly diaphanous, and retained its clearness for 
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some years. Divideil in two halves, it exhibited itself 
consisting throughout of crystallized cholesterine. Tlierc 
was 8 radiary appearance; some crystids, however, appeared 
with their flat sides on the section, showing that the cho- 
lesterine was, as usual, ciystullized in plates. The centre 
was a mere point, in which the particles lay less clost-Iy 
arranged ; under the microscope, it exhibited a somewhat 
yellowish colour, but no granular colouring matter could be 
distinguished. What may be described as the nucleus was 
a minute cavity, filled with small tufts of cholesterine crys- 
tals. Viewed either with the naked eye or the microscope, 
the substance of the calculus appeared to consist of piu* 
cholesterine, and nothing but a dingy hue of a ring at equal 
distances from the centre and the circumference denoted 
the presence of a gray-coloured matter. 

The weight of the calculus was thirty grains. Of 
these 14'6 grains were taken for analysis. This piece of 
the calculus dissolved easily in boiling benzole ; during 
this process yellow flakes made their appearance, some of 
which floated detached, othere became adherent to the 
Ijottom of the glass. A large flake looked very much like 
mucus, and had the shape of the half of the calculus, all 
cholesterine being, however, dissolved out. The greenish- 
yellow benzole solution of cholesterine was filtered ; fil(«r 
and residue were washed with benzole, until all matters 
soluble in this agent had been removed. There remained 
on the filter, and fixed to the bottom of the glass vessel 
used for extraction, a very small quantity of matter, some of 
a white, some of a brown colour. Of this some was soluble 
in cold and boiling spirit of 56 over-proof strength, im- 
parting to it a yellow colour. After evaporation of the 
spirit the quantity of matter amounted to 01 grain ; 1 00 
parts of calcidus, therefore, contained 0'68 per cent, of tj 
matter. It was insoluble iii wat«r, soluble in causi 
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potiisb, and yielded the reaction for bile-acids with 
Biilphiiric acid and sugar. Colouring matter and what 
may be supposed to be some mucus weighed 003 grain 
and amounted consequently to 0*2 percent, of the calculus. 
It yielded the red reaction with nitric acid, and after 
exposure to heat left a residue, which, after solution in 
acetic acid, yielded the reaction of lime when treated with 
oxalate of ammonia. 

The alcohol from which cholesterine had cryst^lized on 
three successive concentrations was evaporated, and the 
residue boiled with hydrochloric acid and water. A 
resinous matter separated, and after filtration and drying 
weighed 0"53 grain. A small quantity of fatty acid, 
which caused greasy stains in the filter, was not taken into 
account. The 0'53 grain of resinous matter yielded 
Dothing to boiling caustic potassa that coidd be afterwards 
precipitated by , acid, and did consequently contain only 
traces of fatty acid ; it consisted, probably, of altered or 
amorphous cholesterine The hydrochloric-acid solution 
was evaporated to dryness, to remove excess of acid. The 
residue was easily soluble in alcohol ; it was less soluble in 
water, easier in Vjoiluig than in cold. A small residue 
remained undissolved, and was separated by the filter. 
The solution, on evaporation, left a matter which was par- 
tially crystalline; another part deposited in minute flakes. 
It contained no lime and no soda ; it was so hygroscopic 
that it could not be dried in the water-oven, but had to be 
dried over sulphuric acid. It was the chloride of a fixed 
base, which coloured a blue gas-flame violet-red, and gave 
a yellow precipitate with bichloride of platinum, potassa. 
After having been heated to redness it contained i-arbonate 
of potassa, showing that the tlaky matter had been the 
potassa salt of an organic aeid. 
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Cholesterine .... 


. 13-37 


Biliary matter, Boluble in alcohol . 


010 , 


Colouring matter 




Lime . . ■ . . 


003 


Mucus. 




Amorphous choleaterine, with little fattj acid 


. 0-53 


Fotassit salt of organic acid 
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Second Seeies. — Mixed Calculi, wUh prevnleMce of | 


1 Cholesterine. 




1 1. Henry. 




Organic matter .... 


. 93'00 


Inorganic „ . . . . 


700 


Cholesterine .... 


80-00 


Colouring matter, roBidue . 
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BjJmrj matter .... 
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Carbonate of lime .... 


6-00 
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2. Joyeux (' Journ. de Pharraacie,' 1827 


p. 548). 
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Carbonate of lime .... 
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Solphate of soda and oxide of iron 
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3. Koninck (' Ann. Phann.', 24, 289). 




Organic matter .... 
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Inorganic „ . . 
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Cboleaterine , . . . 
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Coloured residue .... 
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Biliary matter .... 
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4. Pleischl (in Leo am! P., ' Remarkable History of a | 


GaD-stone Patient," 1S26). 




Oiijajiic matter . 


99'ISO 


Inorganic „ . 


0S5 


Cholesterine .... 


92 719 


Coloured residue 


1'0*3 


Biliarj matter .... 


0-22fi 


Carbonate of lime . . . 


traces 


Silica 


traces 


Water ..... 


6-290 




99-278 


5. Faber (' Ueber den Abgang von Gallensteinen diirch | 


die Haniwege.' Tiibingen, 1839). 




Cholesterine 


93-9 


Omn witb little brown colouring matter, carbo- 
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0. Gabr. Pelletan (' Journ. d. Chim. Med.'). Analysis ' 


of gall-stones passed from the urinary bladder. 


Spec. grav. 1-213 to 196G. 




Choleslcrino .... 


05-0 


Biliar; colouring matter, animal matter, little ur 


c 
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7. L'Hdritier ('Traits de Chim. pathoI.*, 


1842, p. 699). 


Orgaoic matter . . . - 


9039 


Inorganic „ . 


9-61 


Cholesterine . . . ■ 


M70 


Yellow matter .... 


607 


Green matter .... 


918 


Carbonate of lime 


151 


rhosphateof „ . . . 


E'07 


Phosphate a! magnesia, carbonate ot soda, iron 


traces 


Water 


30-49 


^ 


96-96 
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8. Glaube (' Archiv d. Pharm.', 1, 249) aimlyspd aom 
gall-stones which were found in the gall-bladdor of l 
drowned person. Tliey were flattened against c«ch othet 
and on being held up against the light were found to T 
transparent. They contained — 



Iuspi<>3ated bile 

MucuB of tbc gall-blader . 



9. Brandes ('Archiv d. Pharm.'. 1, 253) has analyw 
two gall-stones, and found them to consist of — 



Ciiolesterio 




81-3.^0 


69 754 


Uiliarj rear 


(cholic and choloiilic 






Mid). 




3125 


5«60 


Biliary colo 


iiriug matter . 


9'37S 


11-378 


Eitraotive 


matters, mucus, and 






salts. 




6350 


13'S0B 



10, A. V. Plnnta and Aug. Kekule ('Ann. Pbarm.', 1652, 
87, 367) examined gall-stones from a man about sixty years 
of age, who had committed suicide. It could not be ascer- , 
taincd whether he had ever suff'ered any of the usui 
symptoms, pm-ticularly as he had never consulted 
physician. The medical gentleman who performed 
legal post-mortem examinntion found all the other orgi 
besides the gall-bladder in a healthy state. 

The gall-stones were densely packed in the gall-bladda 
and some adhered to the walls so firmly as to require som 
violence for their separation. 

The weight (>f the whole of the calculi was 13*| 
granunes ; they were forty in numl>er, six of them I 
distinguished by their size, and weighing from 1 to l*f 
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Key were irregular, polyedric balls, and consisted mainly 
of crjstollinc cholesterine, which was deposited in layei-s 
round the nucleus, and coloured faintly yellow. In the 
interior they contained a brown, granular substance, with 
some free-standing crystals of cholesterine. 

The analysis was carried ont in the manner which had 
been adopted by Hein (Erdmann's, 40, 47, and ' Pharm. 
Centralbl.', 1847, 354), and Sthamer (' Arch. Pharm.', [2] 
69, 159; 'Pharm. Centralbl.', 1849, 932). 

I. 11. 

Absolute weigbt in grammGS . ]'79 1'56 

Specific gravity . . . 1-08U 0789 

The specific gravity of the second calculus is a fictitious 
one, as it was found to contain a cavity filled with air. 



^ 



Loss on drjiag . 


4'89 


5 '03 


Matleri soluble in r Clioiesterine . 
alcohol . L Saponilinble fal 


00-82 


30-11 


a-oa 


1-90 


Residue j fokble in ammonia . 
I Inaoiuble 


nao 


0-5* 


1-35 


15G 








lime, with a tittle iron, nuiI traces 






of chloride of sodium) . 


02S 


0'33 


Hatter soluble in water 


070-1 


. 0'5-t 



100-tlO 



11. Hein, J. A., ' Chemical Experiments on Gall-stones 
andBiliaiy Colouring Matter,' (Erdmann's, 40, 47). Hein, 
under the guidance of Marchand, examined the numerous 
calculi contained in the Pathological Museum of the 
Cliniqne of Krukenberg. He selected six lots of calculi, 
each of which was treated in the following manner. 

The specific gravity .was ascertained after exhausting the 
calculi under the air-piunp and filling them with water, a 
process din-ing which a considerable quantity of air escaped 
through the fissures and holes of some, and even proceeded 
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from such fragments ns appeared quite round and solid. 
After the pieces had again become air-dr)', they wcw 
finely pulverized; the moisture was determined by drying 
and the amount of Jisli by combustion of a portion. 
Another part was extracted by digesting it with coW 
water for several days, and by repeatedly boiling it in that! 
medium. The part insoluble in water was treated wiUl 
boiling alcohol as long as the filtrate deposited any tracer 
of cholesteriue. The residue, finally, was boiled with caustiq 
ammonia so long as the solvent appeared to extract i 
notable portion of colouring matter ; it was, however, found 
impracticable to complete the extraction with ammonia, a 
even after twenty decoctions with fresh portions of thi 
alkali the filtrate would yet exhibit a slight colour. 

First experiment. — The calculi, five in number, were c 
an ochre-brown colour, after pulverization ochre-ycUow j 
their size varied between a filbert and a chestnut ; theut 
shape was irregular ; the structure of the nuclei was fia> 
sured, that of the bodies and rinds presented layers ; the 
surface of the fractures had a dead appearance ; they wera 
very easily broken. 

The second experiment was performed upon one singh 
calculus of the size of a walnut, round hke a ball, coo. 
structed in layers round an undcfinable nucleus, and er. 
hibiting a Uackish-brown colour, which, after pulverization, 
was coffee-brown. The calculus was very frangible. 

For the third experiment two calculi of a grayish-yellow 
colour were taken ; their powder was hght-gray ; each was 
of the size of a walnut, though a little more cylindrical 
round the middle. The nucleus was fissured in the direction, m 
of tlio rays proceeding from the centre; the body waqfl 
arranged in layers, and the consistence was soft. 1 

In the fourth analysis fifteen calculi were used ; they 
were all of a yellow colour, lighter after pidverization. 



Their size fluctuated between that of pens and beans, their 
surfaces were flattened, their centres fissiu^d, and their 
substance was arranged iu layers ; they were soft, and on 
fracture had a dead appearance, 

Eleven calculi were employed in the fifth examination. 
Brown on the outside, they yielded a dark -yellow powder ; 
their size was that of vieia-beans ; they were facetted, and 
presented a radiaiy and at the same time concentrically 
lamcllated stnicture ; on fracture they were glistening, and 
they showed little cohesion of their substance. 

For the sixth analysis twenty-one calculi were taken, of 
a brownish-green colour outside, but after pulverization of 
an ochre-yellow colour ; in size they varied between that 
of the lentil and the chestnut ; irregular in form, they were 
throughout of a lamellated structure, dead on fracture and 
firm on pressure. 

The results of the analysis have been perspicuously 
arranged in the following table : 





1. 


II. 


m. 


IV. 


V- 


TL 


Absolute weif^lit . 


11-735 


9IB4 


9-464 


12-609 


4-947 


10-769 


Specific gratitj 


1062 


1-270 


1-063 


1-053 


i-oeg 


1-056 


Lo» in drjing, per cent. 


4'878 


19179 


s-ae.'i 


S-SSB 


1-974 


2-795 




0-58 S 


6-77t 


i-57i 


0-497 


2-146 


0-379 


Matter soluble in water. 














sudloas . 


8'21C 


1013t 


5-OH 


'/■•-iSV 


3-792 


io-47a 


Matters f Clmlesteriuc . 






82-S74 


78-0&f 


84-94t 


76902 


soluble J Sanonlfiable 
Jnalcobol (. fat . 














l'49i; 


a-70C 


111! 


4-27S 


2-895 


7-613 


/-Bokhle in im- 














^'^•'^"'jiiiiolubJe'mwn- 


0'i57 


1116 


0-6Q5 


0-617 


0-127 


0-834 




1-553 


6a-S37 


6063 


6-213 


4-719 


1-206 


100-000 


100-000 


100-000 


lOOOOOllOOOflO 


100-000 



Only in the second specimen did the specific gravity 
iae notably above that of water, a circumstance which. 
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perhaps, originated in the large amount of incombustible 
matter in this calculus, which amounted to almost 7 pw 
cent. The same calculus was distinguished by its large, 
amonnt of moisture, which is probably owing to the ] 
groscopical properties of the matter soluble in water 
wliich this calculus contained so large a proportion. 

The ash of all six specimens contained chloride of 
sodium, also carbonate of lime, the quantity of which in 
No. 2 amounted to 4*288 per cent, of the whole substance 
ofthecalcidus, or 53'IOG per cent, of the ash. Allsixspe(' 
mens contained very small traces of iron. The ashes 
Nos. 2 and 3 contained, moreover, small quantities of phos- 
phates, and those of Nos. 2, 3 and 5 distinct quantities of 
manganese. Copper, which was searched for, could not be 
found in one single instance. 

12, Bley ('Joum. f. pract. Chcm.', 1, 115) examined gall*: 
stones which floated in a thick matter derived from the 
gall-bladder. The fluid contained in solution mucus and 
albumen (Bley terms them ptyaline and fibrine) phosphate 
and sulphate of potassa, and a yellowish fat was sus- 
pended in it. 

The gall-stones consisted of the following substances : 



1 



Cholesterine 

Fhospbatc of iinie 

AmmoDiD-pbosphaite of mikgneaia 

Silica 

Oiidc of manganese 

Water . 



13. Bibra ('Joum. f. pract. Chem.', v. Erdmann, 1837, 3,| 
311) analysed hiunan gall-stones, and found in lOOj 
parte — 
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Choletterine . 


I. 
SO'l 


Colrmring mutter 


!0'5 


Cwbonite of lime 


I'i Piiosphale o( 1 


Alumina, eontftiiiiiig iron 


15 . . . 


Mucus 


0-1 ,. . 


AlbumeD . 


traces . 


Yellow oil . 


— . . . 


Water 


0-031 Water extra 




9!)081 . 


Organic matter . 


97-1 . . . 


Mineral matter . 


S'9 . . . 



14. Calculus observed by Andral,jun.; analysis by Joyeux 
('Joum. do Chira. lued.', 7, 750). It was found in a 
gall-bladder ivliich was perfectly closed, and contained 
little bile mixed with much mucus. 



Organic matter .... 
InorguiLC „ . . . . 

Cholesterine .... 

BiliATj matter .... 

Btdts Klublc in water, cliloridc o[ sodium . 
Phosphates of lime and magnesia . 
Water ..... 



15. Brandos ('Archiv. d. Pharm.', xii, 256) examined 
gall-stones from the gall-bladder of a person dead from 
phthisis. The bladder did not contain any bile. The 
calculi contained 3'83 per cent, of animal matter and salts 
soluble in water. Ether left 767 per cent, of colouring 
matter midissolved, and from the residue which remained 
after evaporation of the ether alcoiiol extracted 3*83 per 
cent, of biliary reain, leaving 8177 per cent, of chole- 
stcrine. 
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Cholesterine 

Choloclirome 

Cliolic and cbololdic acid . 

Matter and a&lts soluble in i 



8177 
7-57 
3'S3 
3S3 



16. Neukomm, in Frerichs ("Klinik d. Leberk.'j 
530). A large concretion, which had passed firom the 
common duct into the dtiodenum, and caused death hy 
obstruction of the intestine. It had the fonu of a cylinder, 
and measured a little more than three centimMres in thick- 
ness ; one end of it was rounded off, and exhibited a 
fissui-ed, bark-like surface, of a brown colour ; the other end 
was broken off, and in the centre of the fracture-surface 
there appeared a nucleus of 1'5 centimetre's thickness. 
This nucleus consisted of foliated masses of glass-like 
crystals, aiTanged firmly in a radiary position round a 
centre, and including but little yellowish- brown pigment. 
Its surface was slightly tubeitulated ; pressure being 
applied to the nucleus, it separated into wedge-shaped 
pieces. 

Round the nucleus was arranged, in concentric layera, 
which might be compared to the annual rings of sections of 
trees, a yellowish-browu mass, apparently destitute of crys- 
talline structure, and exhibiting a semi-solid consistence, 
which was compared to that of rotten wood. This layer 
on the surface of the fracture was 07 to 08 centimetre in 
thickness ; in the longitudinal axis of the cylinder it was, 
however, much thicker. It surrounded the nucleus hke a 
sliell, and, owing to the greater brittleness of its interior 
layers, could be separated from it in a very complete 
manner. 

Chemical examinafion. — The crystalline matter of the 
nucleus was almost entirely soluble in ether, and the 
reddish-brown shell yielded to ether upwards of two thirds 
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of its weight of siiljstniicc. The ethereal solution, which 
was of a faint-ycUow colour, contained principally choleste- 
rine, mixed with small quantities of partly saponified, 
partly non-saponified, fat. 

From the residue spirit, and afterwards water, extracted 
insignificant quantities of salts of biliary acids, mostly mixed 
with some yellow or green colouring matter. 

The reddish-hrown |K)wder which was left after these 
extractions yielded to chloroform a small quantity of cho- 
lepyrrhine, colouring the solution faintly yellow. When 
hydrochloric acid wa3 employed simultaneously a great 
part of the powder dissolved, the reddish-hrown colour 
disappeared, and a dirty, yellowish -brown, residue remained. 

Tlie substances transferred into solution were the 
following : 

Cholepyrrhine, its quHutity prevaihng, 

Gre^ii colouring matter. 

Biliary acids, sufficient to prove their identity, but quite 
insignificant in quantity. 

Sohd fatty acids, fusing at a temperature of 60° C, in 
small quantity. 

With these organic matters the following inorganic 
bases and salts were combined : 

lime, in preponderating quantity, mostly combined 
with cholepyrrhine ; in very small quantity, combined 
with phosphoric acid. 

Magnesia, in small quantity, accompanying lime. 

Iron, in considerable quantity. 

Copper, in quantify subordinate to iron. 

Manganese, in traces. 

ITie brownish-yellow residue which liad been left after 
repeated extraction with chloroform, and which now 
yielded only little pigment to this solvent, dissolved mostly 
in spirit containing some caustic soda. The strongly 
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yellowish- browTi solution contained a mixture of browi 
and green coloniing matter. 

After removal of tlie latter there remained reddial 
yellow cliolepyrrliine, which dissolved only with difficiilty 
chloroform, and had to be considered as a modification 
this pigment, distinguished by impaired solubility. 

17. The subject of the following analysis was an oval 
coiicrement, measuring twelve millimetres in the shortest 
and twenty-three miUimetres in the longest diameter. Its 
surface was slightly tuberculated, and formed by a rim 
which was about one millimetre in thickness, resembh 
boue, and could easily be separated. 

On a fmcture the calculus showed a cortical layer 
of fi-om one to four millimetres in thickness, consisting 
of a soft, yet clearly crystalUne, grayish-white 
and a nucleus composed of scales, glistening like gli 
closely arranged in a radiarj' position, interspersed towardi 
the centre and the surface with yellowish-brown matter. 

The nucleus and the cortical portion were passing inl 
each other, so that they could be separated only with] 
difficulty. 

Chemical examination. — The stony bard plate which v. 
deposited on the surface did not exhibit any crystalline 
bony structure. In dilute hydrochloric acid i\ was solubl 
under strong evolution of carbonic acid, leaving a few* 
flakes of mueus luidissolved. The hydi-ocliloric-acid soIii*J 
tion contained much lime, some phosplioric acid, and tracesj 
of magnesia and iron. 

The cortical portion yielded to ether a large quantity 
coloiu-lcss cholesterine. 

The residue, consisting of brownish -yellow flakes and; 
granules, was almost entirely soluble in chloroform ai 
hydrochloric acid under evolution of carbonic atnd. TI 
hydrochloric-acid solution contained lime, some phosphoi 
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acid, traces of maguesia, and iron. A small quantity of 
(^otepyrrhine bad become dissolved in the chlorofonn. 

The glistening scales of the nucleus were completely 
soluble in ether, the interspersed yellowish -brown gmmiles 
remaining alone undissolved. Tlie solution contained 
almost pure cholesteriue ; in the residue the presence of 
oliolepyrrhine and lime could be discovered. 

18. A four-sided concretion, with rounded-off corners 
and even, grayish-white surface. 

The rind consisted of several thin layers, wliich were 
coloured alternately whitish, yellowish, or greenish, and in 
general were rather fii-m, but did not exceed in the aggre- 
gate one millimetre in thickness. Towards the centre the 
layers became harder, their terminations were indistinct, 
they assumed a greenish colour, and formed a hard crust 
of from 1 to 15 millimiitre in thickness, on the inner 
surface of which there were, again, whitish deposits visible. 

Below this crust there were concentric strata of crys- 
talline scales in radiary arrangement, which enclosed a 
yellowish -brown pigment. In the centre was perceived a 
fissured nucleus, with a white frosting of cholesterine. 

Chemicfd examinai'ioii. — The layers of the crust, after 
being groimd down and digested with ether, yielded to this 
solvent a small quantity of cholesterine. The residue dis- 
solved in dilute hydrochloric acid under evolution of much 
carbonic acid, leaving green flakes behind, which consisted 
mainly of colouring matter of bile. 

The hydi-ochloric-acid solution contained a large quantity 
of lime, some phosphoric acid, oxide of manganese, and iron. 

The loose substance of the nucleus contained principally 
cholesterine, while the intei-spersed amorphous masses of 
figment contained some cholepyrrhine combined with lime, 
0d a brown matter sohible in alkaUes, and containing no 
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19. Twelve small concretions, of the size of niillet-sef 
up to that of peas, with whitish-gray, slightly tuberculated 
but otherwise polished surfaces, some imitating the shape of 
mulberries. Some of the tubercular projections exhibited 
an excavation, or even an opening, through which a yellow 
matter came to light. 

Pn a section of each of these concretions there appeared 
a yellow-coloured nucleus, consisting of a loose, evidently 
crystalline matter; it was surrounded by a grayish-white, 
firm shell, which could easily be cut, and was here and 
there perforated. 

Chemical examinalioti. — Shell and nucleus dissolved 
almost entirely in ether ; the solution was of a faint- 
yeliow colour, and contained almost exclusively 
uterinP. 

' The slight residue, consisting of yellowish -brown fla] 
and granules, contained Uttle cholcpyrrhine in a free state, 
its greater part being combined with lime, traces of other 
biliary matters, and, besides some lime, definable quantiti^ 
of phosphoric acid and iron. 

20. A great number of small calculi, of the size of p 
seeds up to that of millet-seeds, in shape oval or roimdish, 
with a smooth, satin-like surface, mixed with some lai^e, 
bluish-white concretions, exhibiting a tubercidated but 
smooth and shining surface. 

The smaller concretions were somewhat harder and t 
brittle than wax ; their substance was of uniform firmna 
only the larger ones among them exhibited a softer centi 
of a yellowish eoloar. 

When digested in ether for some days, they almost en- 
tirely dissolved, leaving a scarcely perceptible residue. The 
ethereal solution contained almost pure cholesterine. 

Tiie larger concretions, on section, exhibited a firm, 
grayish-white shell, without crystaUine structure, and in 
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the interior a yellowish-brown nucleus, consisting of a crys- 
talline, scaly mass. 

The shell, when digested with ether, dissolved entirely, 
and of the nucleus there remained only a fen' yellowish- 
brown flakes. The ethereal solution, which was hardly 
coloured, on evaporation left cholesterine. 

31. Concretions of the size of peas and filberts, enclosed 
by uneven or plain surfaces, their edges and comers 
rounded off ; some corners appeared as if deposited like 
warts upon the concretion. The surfaces were smooth, 
throughout of a rusty-brown colour. 

On a section was seen a dark, indistinctly isolated nucleus 
of amorphous, rusty-brown to blackish-brown matter, round 
which there were strata of concentric layers of matter, 
exhibiting a radiating, scaly appearance. 

The darker matter of the nucleus, which in some con- 
cretions was very slight, formed a reddish-brown powder, 
which under the microscope exhibited brownish-yellow 
granules and irregular, scaly, yellow, transparent pieces. 
On addition of dilute sulphuric acid, minute needles and 
groups of needles of gypsum soon made their appearance, 
and were always deposited upon the brownish-yellow 
granules and lumps, which appeared but little altered. 

The lighter layers deposited round the nucleus exhibited 
onder the microscope scales clear like water, of irregular 
form, and mostly superposed upon each other, and amor- 
phous, yellow matter, which, in the form of granides and 
flakes, was mixed up with the scales. 

Chemical examination. — Ether dissolved the greater part 
of the concretions. The yellowish solution, on evaporation, 
left a considerable quantity of almost colourless cholesterine, 
contaminated with a small quantity of n smeary, resinous 
.matter. 

The yellowish -brown residue which the ether had left 
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undissolved yielded to clilorofomi small qimutities of chol 
pyrrhine, which, when the solution wa* evaporated, 
left iu ciTstals of the red colour of granite mixed with & 
green colouring matter. 

When hydrochloric actd was simidtaneously employe* 
chloroForm dissolved a considerable quantity of cholepyi 
rhine, mixed with green colouring matter and traces of 
biliary and fatty acids. The hydrochloric-afid solution con- 
tained principally lime, traces of phosphoric acid, raagnesiaytj 
and iron. 

The residue which remained after this treatment wifl 
hydrochloric acid and chlorofonu yielded to spirit some 
green colouring matter, to an alcoholic solution of caustic 
soda a yellow matter, which by hydi-ochloric acid was also , 
made green, and on evaporation left a green colourinj 
matter in flakes. 

The last residue dissolved almost entirely in moderately ' 
dilute watery solution of caiistic soda, after prolonged 
boiling ; the brown solution was precipitated in flakes by 
acids. The precipitate contained nitrogen, and bumec" 
without leaving essential quantities of ash. 

22. Robiquet examined calculi which had been found id 
the ctecal appendix (vermiform process). They contained- 
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Adipoccre .... 


60-0 


Fliospliste of lime , 


30-0 


Unrfetermined animal matter 


SO 


LOM . . . . 


S'O 



Third Sereks. — Calculi with prevalence of Chohrliroi 

1. Neukomm, in Frerichs, loc. cit. Dark, blackial 
green concretions, somewhat larger than peas, with unevei 
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tubcrculated surface, showing here and there pointed pro- 
jections, and a glistening surface like resin. On slight 
pressure being applied to one of the concretions, it fell into 
irregular pieces, all of them very brittle and of a blackish 
colour, with here and there some light, yellowiBh-grey, 
scaly appearances. 

Che7incal examination. — Ktlier, spirit, and water dissolved 
only very small quantities of the powdered concretions. 
The ethereal solution contained a few scales of cholesteriiie, 
besides some colouring matter and smeary fat. In the 
spirit solution traces of an alkali salt of biliary acid were 
foiuid. 

Chloroform afterwards dissolved some cholepyrrhine, and 
on evaporation deposited it in a crystalline state and 
partly transformed into biliverdine. 

After treatment with hydrochloric acid, chloroform dis- 
solved a considerable quantity of cholepyrrhine, which con- 
tained only little impurity. Spirit afterwards extracted 
a considerable quantity of cliolochloine. 

The hydrochloric-acid solution contained lime, some 
magnesia, small quantities of phosphates of earths, iron, and 



The residue which remained after this treatment yielded 
to an alcohohc solution of caustic soda some cholepyrrhine. 
Finally, there remninetl a blackish-brown, mucus-like 
residue, which was mostly soluble in dilute ley of caustic 
soda, lea\ing some brown flakes, which on paper fused into 
reain-like drops. 

The brown solution of caustic soda, on treatment with 
acid, deposited brown flakes, which, though not referable to 
any known ingredient or product of bile, consisted, to a great 
part, of organic matter, containing but little nitrogen. 

2. Joyeux (' Journ. de Pharm.', 1827, p. 548). 
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Organic niaUer 


0-i-i) 


Inorganic „ . . . 


70 


Cholesterine 


40 


Colouring inntler and residue 


75-0 


PliDsiihale of lime 






70 


Oside of iron 




Biliarj matter 


. 140 



FouKTH Skries. — Calculi iciih prevalence of Modified C 
loc/irome. 

1. Such calculi were first distinguished &s & separate 
kind of concretions hy Richard Powell, in his ' Observations 
on the Bite and its Diseases,' London, 1800, p. HI : — " 'fhe 
amorphous concretions are such aa bear no marks of crj-s- 
tallization or rather regularity of structure, and which seem 
to contain none of that peculiar matter which characterisea 
the crystalUzed and stratified calculi. . . . For the most 
part, such concretions have an irregular, shiniug fracture, 
falling into pieces on the application of the slightest force. 
They are, in their colour, commonly black, and may be 
considered as resembling coal. When they break into 
layers, I have noticed that their external colour is very 
frequently a deep bottle-green." On p. 128 Powell 
describes the chemical behaviour of sncli calcidi as folloivs ; 
— " They were remarkably friable, felt gritty in the mouth, 
and had no perceptible bitterness or other peculiarity of 
taste. They did not inflame, and almost generally sank in 
water, which was noted both by Brandcs and Morgagni. 
Alcohol or water, even when boiling, acquired no impregna- 
tion and were not altered in their colour. Kther assumed 
a deep-green colour, hut even after a digestion of many 
days, with repeated additions, the concretion still seemed 
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to retftin its originiil state and colour. The coloured 
ethereal solution yielded uo crystala on evaporation, but an 
extractive mass. The residuary skeleton of these concre- 
tions appeared to be pure carbon in every other respect, 
and on being exposed in a jar of oxygen gas, inverted 
over mercury, to the focus of a burning lens, it was, with 
the exception of a slight film, converted into carbonic-acid 
gas. 

Alkalies dissolved a considerable portion of these con- 
cretions, and formed a deep-brown coloured liquor, which, 
when diluted, had a green tinge. Nitric acid, assisted by 
heat, dissolved them readily, and gave a brigtit, reddish- 
brown solution. 

The ashes of a small portion of this concretion, which had 
been bunied in the focus of a burning lens, had a little 
water added to them, and received an alkaline impregnation, 
■which was evident from the alteration of paper tinged by 
the blue colour of violet. 

2. ThcfoUowing case is related by Buisson, 61 : — Mdlle. 
Josephine 11 — , set. 23, of lymphatic temperament, with 
■canty and irregidar menses, suffered since childhood of 
■crofula. lu the early part of 1 839 she complained of pain 
in the epigastric and /e/f hypochondriac regions, to which 
vomiting, at first of biliary matters, at last of blood, super- 
vened. Appcaiances then pointed to a disease at the basis 
of the breast, but they soon made way lo tlie old pain in 
the epigastnc region and to vomiting. These symptoms 
were for some time kept under control by astringent and 
narcotic remedies, but after a few months the pains in the 
epigastric and the left hypochondriac region returned with 
ttie greatest severity, and there ensued vomiting of black 
matters, which, after drying, were similar to ground coal. 
Of this matter the patient daily vomited seven or eight 
and in consequence she became so reduced that 
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she frequently fainted. The vomited mattei's were some- 
titues concreted into balls. The largest balls were of the 
size of a nut, with an uneven, porous surface, and uniform. 
dull-black colour. They were analysed by Bernard, antl 
recognised to be gall-stones of a carbonaceous matter, which 
had formed from biliary colouring matter, and corresponded 
exactly to that rare modification of gall-stone which has 
been described by Powell in his researches on gall-stones. 
The patient derived but little benefit from remedies, and 
died early in the year 1842, after having on repeated 
occasions vomited and passed by stool masses of black 
matter resembling those above described. She had also 
had attacks of catalepsy, and various secretions had assumed 
a black colour. The post-niortera examination was not 
permitted. 

Buisson examined some of the gravel (the coalesced 
masses, examined by Bernard, he describes himself as 
calculi) which had been collected by filtration of the fluid. 
It appeared as a fine powder, or as pieces of a roundish 
or scaly shape. They had a bitter taste, and on exposure 
to air attracted some moisture: 

3. Faueonneau-Did'resne has also observed black gall- 
stones, and found them irregular and covered with 
jecting points. 

4. Jaeger {Meckel's ' Deutsch. Archiv f. d. Physiol.', 6, 
485) believes to have found carbon in the blackish-green, 
metallic, shining rind of some gall-stones which he ex- 
amined. 

5. Garot examined some gall-stones, which, from their 
external appearance, seemed to belong to this class, and 
found them to contain a pecidiar fatty oU, besides altered 
mucus or albumen impregnated with some colouring 
matter. 

0. B^rard states that these calcuh consist of colouring 



matter which has changed in such a mauner that its carbon 
ifi in excess relatively to the other elements of which it is 
composed, Buisson {80} reniaj-ks they could not consist 
of carbon only, aa they were discoloured by chlorine. 

7. Hein examined biliary conci-etions consisting of small, 
jet-black, glistening granules, cemented together in groups 
and masses. They could easily be ground down to a gUstcn- 
ing, black powder ; the entire available material, however, 
only amounted to 02 gramme. Alcohol did not extract any 
trace of cholesterine, and only small, not ponderable, quan- 
tities of saponifiable fat ; boiling ammonia dissolved a small 
quantity of matter, which, on addition of hydrochloric acid, 
was again precipitated, but the deposit had a brown, not 
a green, colour. On combustion, there remained a large 
amount of dark ash. 

8. The calculi which served for the following analysis were 
presented to me by Dr. Wilks, of Guy's Hospital: — They 
were 118 in number, weighing thirty-one grains. Of these, 
110 were single concretions ; 5 consisted of two calculi each, 
firmlycemented together; 1 consisted of three, anotherof five, 
and I, the largest, of seven or eight, single grams, cemented 
together. 'ITie calculi were uniformly of the size of small, 
elmvelled peppercorns, had a greenish -black tinge, on frac- 
ture were black and glistening like jet, and exhibited the 
following reactions : 

When powdered, they proved very brittle, fragments 
being thi'own out of the mortar in all directions. The 
powder, at firat glistening and jet-black, on continued tri- 
turation lost its shining appearance, and became greenish- 
brown. 

Heated on platinum, they swelled up, emitted slight 
fumes of the smell of burning animal matter, took fire, and 
burned with a yellow flame, then glowed as cinders for a 
long time, and were gradually consumed at a white heat. 
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produced by means of the blowpipe. Some left a trace 
fusible ash, othei-s a little solid, brownish-black ash, ef 
vescing with hydrochloric acid ; it contained iron, plw 
phates and carbonates of lime, and magnesia. 

Cold hydrochloric acid effected hardly any change upon 
the rough fragments of a calculus. Caustic potassa, after 
several hours, had only acquired a slight greenish tinge, and 
softened the fragments a little, but had otherwise left thcin 
unchanged. 

Nitric acid effervesced with the calculi, and on heating 
dissolved them completely under evolution of red vapours 
and the production of a cherry-red, clear solution. This 
solution, boiled until all red vapours had been driven out, 
gave a copious yellowish-red precipitate when mixed with 
water. The precipitate was soluble in caustic ammi 
with a red colour. 

Treated with hydrochloric acid and chlorate of potASi 
the powder became changed ; its colovir became yellow, and 
continued to grow paler the longer the inSuence lasted. 

These reactions characterised the calculi as consisting 
of cholochrome in a very dense and somewhat modified 
fltate, mixed or combined in part with lime and phosphate 
of lime and magnesia. 

Exactly the same reactions as those exhibited by these 
calculi were observed upon small fragments of the black. 
Lard mass which remained on the filter when human bile 
was extracted with alcohol. 

9. These calculi I took from the gall-bladder of an old 
man who had died of mollifies ossium, involving fracture of 
the thigh and humerus. 

The calcidi were twenty in nmuber, and varied in size 
from that of a large pea to that of a siiiall lentil. They 
altogether weighed 18'9 grains. The large ones con- 
sisted of many small ones fused together, and showed the 
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Mme mode of formation as the calculi in the previous case. 
They were black in colour, and looked like small, shrivelled 
peppercorns. They were gritty upon the teeth, without 
any bitterness, nearly tasteless. They were easily broken, 
jet-black, and glistening on a fracture. Heated, they 
cracked a little, then softened, emitted fumes, took fire 
and burned with a strongly yellow flame, and ultimately 
left a black, charred residue, of almost the original bulk of 
the calculi. This was not incinerated by exposure to pro- 
bnged white heat. But when the salts were washed out 
with water, incineration of the residue could be effected. 
The ash which remained, fused in part at a white heat and 
moistened with water, had a strongly alkaline reaction. 
The infusible and insoluble part effervesced with hydro- 
chloric acid, and yielded a yellowish solution ; this solution 
gave a blue precipitate with feiToeyauide of potassium 
(iron), a white, flocculent one with ammonia (jjiosphafe of 
lime), and another with carbonate of ammonia (li?ae). The 
soluble alkaline salt was soda. 

T'riturated in a mortar, the calculi proved very brittle, 
and gave a jet-black powder of great shining splendour. 
Continued trituration made the powder more dead and 
somewhat brown. In nitric acid the powder immediately 
dissolved, forming a red solution, which was expedited by 
heat ; the solution, on the addition of water, gave a copious 
orange-coloured deposit. 

Chlorate of potash and hydrochloric acid coloured the 
black powder red, ultimately yellowish*red. 

Caustic potassa in the cold scarcely affected the powdered 
calculi ; but when the mixture was heated the potassa 
assumed a brown colour, which became the deeper the 
longer the heating was continued. The solution was 
favoured by the repeated addition of some water as 
the fluid became concentrated. Some black matter re^ 
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matned undissolved. The solution, after filtration, was 
dark reddish-brown, and with excess of hydrochloric acid 
deposited cholackloine. Nitric acid traiisfortiied the green 
colour of the precipitate into red, and gave a red colour to 
the solution. 

The black residue, insoluble in potash, yielded to hydro- 
chloric acid a yellow matter, mostly iroji, with some cho- 
lochrome and inorganic salts. But after this treatment it 
continued insoluble in boiling caustic potassa, but was easily 
soluble, first with a red, afterwards a yellow colour, in Iiot 
nitric acid. In the solution water produced the orange- 
coloured deposit. 

Tlie powdered calculi yielded to boiling absolute alcohol 
a vestige of brownish matter. 

10. An almost octahedral, dark-brown, nearly black 
gall-stone, from the gall-bladder of an aged female ; weighed 
1 26 grains ; its crust was broken in many pieces and easily 
detached. It had a tight-brown, small nucleus, and showed 
some arrangement in layers. In the mortar it first gave a 
powder, which glistened like charcoal and was black. On 
continued trituration it lost its glistening appearance, and 
became of a dead, dark-brown colour. 

Heated on platinum foil, it emitted the usual fumes, 
burned, aud left grayish-brown cinders, which, saturated 
by water and heated again, became gray. Dissolved in 
hydrochloric acid, they effer\esced a httle; the solution 
deposited a thick precipitate by excess of ammonia, phos- 
phate of lime, of which a part crystallized on standing, 
aramonio-phosphate of magnesia ; it also contained iron aud 
a trace of copper. 

In caustic potassa the powder dissolved in part, forming 
a dark-brown solution ; another part remained black and 
undissolved. The solution gave a green precipitate with 
hydrochloric aciil — cholochloiiie. 
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The powder rapidly dissolved iti nitric ncid on mixing, 
forming a red solution, whicli, on addition of water, gave 
an orange-coloured precipitate. 



Fifth Series. — Gall-stones with prevalence of Bile- 
Acids. 

1 . Calculus of lime-salts of biliary acids, and choloclirome, 
free from cliolesterine.—['^Q\iVQmm, loc. cit.) An almost 
cylindrical concretion from the biliary passages of a man 
aged 54. It was three centimetres in length and 07 centi- 
metre in thickness ; in colour blackish-grecn, in con- 
sistence hard and brittle. The rough surface had a dirty 
appearance, but the surface of a recent fracture was shining 
like resin. 

Chemical examination. — Ether dissolved a yellowish, 
*ily substance, which, on exposure to air, became gradually 
xesinous ; exhibited a strong reaction of biliary acids, but 
did not contain any <;holesterine. 

Spirit of wiiie extracted a considerable quantity of salts 
of biliary acids, containing partly alkalies, partly earths, 
particularly lime. This latter salt was deposited from the 
alcoholic solution in microscopic, shining balls, with dark 
outlines, which had a great resemblance to balls of leucine. 

After suHicient extraction with spirit the matter of the 
concretion was treated with dilute hydrochloric acid. The 
feintly green solution contained a considerable amount of 
lime, some magnesia, suiall quantities of phosphates of 
earths, iron, and copper. 

The residue yielded to spirit, besides some colouring 
^matter, a considerable quantity of a biliary acid, which 
crystallized from the bleached solution in tender, silk-like 
'bundles of needles, and on drying collapsed very much. 
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They yielded an intense reaction of biliary acid ; tlia 
properties and their bearing towards solvents made it 
Ukely that they consisted of glycoclioUc acid, but their 
quantity was not sufficient to institute a decisive examina- 
tion. The concretion finally left a small quantity of a 
blackish matter, which was soft and flaky while moist, and 
on drying became humus-like. It principally consisted o 
organic matter, containing nitrogen, but only an insig- 
ficant amount of ash. 

-2. Fauconneau-Defresne ('Rev. M^d.', i, 1841, 
' Mem. de I'Acad.', 13, 226) has described a kind of g 
stones which he terms resinous calculi. They are easily 
friable, and after grinding form a yellowish-green powder, 
like ground aloes. They are almost entirely soluble in 
alcohol, ether, oil of turpentine, and alkalies. After extra 
tion with ether there remains a small quantity of a smcai 
white substance, possessing the properties of mucus. The 
ethereal extract, after filtration and evaporation, leave 
yellowish -green matter, which is transparent, without 
odour, and after drying can easily be powdered. By hei 
it fuses, forming a transparent fiuid, and exhaling vapoo] 
of a balsamic odour, until it is at last transformed into R ' 
light charcoal. From these properties Garot concluded 
that the principal ingredient of these calculi was almost 
pure resin of the bile (Tbenard's). It is highly probable 
that it was cholic acid, to the reactions of which those 
above related closely correspond. 

3. An analysis of Orfila (' Ann. de Chim.', 74, 34) 
yielded a certain quantity of picromel, combined with fat 
and colouring matter. 

4. Caventou (' Journ.de Pharm.', iii, 1817) also obtained 
picromel from a calculus weighing between twelve and 
thirteen decigrammes. 

There arc some notices of concretions alleged to haiS 
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consisted principally of iuspissated bile. Buissoii says that 
he obsened some which came from the liver of au ox. 
In the liuman subject they have also beeu found, of a soft 
consistence, attracting moisture on exposure to air, possess- 
ing a ver)' bitter taste, and having a higher specific gravity 
than choleaterinc calculi. They are said to be soluble in 
water, alcohol, ether, and turpentine. The solubility in 
ether is, however, a circumstance which militates against 
their consisting of unaltered bile, and points to their 
probably containing principally cholic acid. 



Sixth Series. — Gall-stones iiilk prevalence of Fatl^ 
Acids. 

1. Frerichs (2, 537) found mai^aratc of lime to be 
the chief constituent of a human gall-stone contained in 
the museum at Goettingen, and examined by him in 1847. 

It bad an oval sliapc, a smooth surface, and a yellowish- 
brown colour ; the siu-facc of a fracture was of a resplen- 
dent white colour, and showed a radiary crystalUne 
structure. In the centre there was a brown fissured 
nucleus, of the size of a lentil, and consisting of a compound 
of cholepyrrliine and lime and nmcus. The white friable 
Substance was only to a small part soluble in boiling alcoliol 
and ether ; the alcoholic solution, on evaporation, left plates 
of cholesterine, small balls, and needle-like crjstals. The 
part insoluble in alcoliol yielded to acetic acid much lime, 
and was then easily soluble in boiling spirit. The latter left 
cr5*stalline scales of fatty acid. The melting point of this 
fatty acid was 58" C. (I3G° Fahr.). Neukomm determined 
it once more at 58a° C. (1373'' Fahr). The fatty acid 
from the gall-stone of an ox he found to fuse at 63° C. 
(127-4 Fahr). 
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The quantitative analysis of the above calculus 
yielded — 

Margnrale of lime .... BSD 

Cliolcsterine ■ . . . . 28-0 

Cholepjrrhine aud lime . ■ , . 3*0 

Mucus, &o. . . . . . I'O 



2. Calculus coiiaistitiff principaUy of fatiy acid. — This 
calculus was discovered in the collection of John Hunter, 
had by him been placed among the human urinary con- 
cretions, and was supposed to consist of the earthy phos- 
phates. It was unaccompanied by any history, and it must 
therefore remain doubtful whether it was taken from the 
human subject or from one of tlie lower animals. 

It was of dirty white colour, and had the greasy feel 
of cholesterine calculi ; it floated on water, and when 
applied to the tongue left an impression of bitterness. It 
was of an oval figim;, slightly flattened, one inch and a half 
in length, rather l>etter than an inch in thickness, and 
about one inch and a quarter in breadth. It readily 
yielded to the knife, and the cut surface presented a 
polished appearance ; its structure was lamellar, being com- 
posed of white and reddish-yellow layers, arranged con- 
centrically and alternating with each other. The layers 
were easily separable ; at its centre there was a small 
vacuity. 

When heated before the blowpipe it readily fused, then 
caught fire, bnniing with a clear flame and giving out the 
smell of animal matter, but nothing of a urinous character. 
It left a carbonaceous residue, which, by raising the heat. 
was converted into a white ash. This ash was alkaline, 
dissolved in water and dilute acetic acid, and the solution 
gave a wliite precipitate with oxalate of ammonia ; it was, 
therefore, lime. 



CHEMISTRY. 1.57 

When digested in boiling water, the water became 
slightly brown, and on evaporation a transparent, yellowish- 
brown residue was luft, which had a bitter taste and con- 
sisted of inspissated bile. 

Boiling alcohol extracted from it only a minute quantity 
of white, fatty matter, which was deposited on cooling. 

A solution of caustic potass removed the whole of the 
colouring matter, but the rest of the calculus was unacted 
oil ; the potass solution was dirty green, and when neutra- 
lized w"ith muriatic acid deposited a scanty precipitate, 
having the same tint. 

When digested in nitric acid, effervescence took place, 
with the escape of a little nitrous acid ; it then melted into 
a transparent oil, which, on coohng, concreted into a white, 
fatty matter. This substance, when washed with cUstiUed 
water, melted at a temperature much below that of boiling 
water. 

When, instead of nitric acid, muriatic or acetic acid was 
employed, the portion of calculus did not melt until it 
had been removed from the acid ; it then presented similar 
appearances to that obtained by the action of nitric acid ; 
consequently this white, fatty matter was not formed by 
the action of the nitric acid. 

In all these cases the acids retained lime in solution. 
The fatty matter, separated by the action of acids, was par- 
tially soluble in boiling alcohol, and the solution, on cooling, 
deposited shining, crystalline scales. With caustic potass 
it formed a ropy, almost gelatinous solution, and was pre- 
cipitated in white flakes on the addition of an acid. A 
amall piece being placed upon the ball of a thermometer 
previously heated, began to solidify when the temperature 
had sunk to about 135" Fahr. 

From these experiments there could be no doubt that 
this calculus consisted of margaratc or stearate of lime. 
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mixed, probably, with the oleate of the same base and some 
of the other coustitucnts of the bile. That the lime was in 
combination with the fatty acid was incUcated by the in- 
solubility of tlie calijulus either in alcohol or caustic 
alkaline solutions until it had been previously digested in 
an acid. 

To determine whether one or more of the fatty acids 
were present, the following analysis was made : 

12-80 grs. of the calculus, previously dried in vacuo 
over sulphuric acid, were boiled in distilled water ; a peciiHar 
odour was given off, and the water acquired a yellowish- 
brown colour ; being evaporated to dryness, it left a trans- 
parent, resinous-looking residue, which weighed 0-84 gr. 
This residue, when digested in alcohol, left 0"24, in the 
form of dirty yellow flakes, which in distilled water swelled 
up and ultimately dissolved, forming an imperfect solution 
which, in its chemical characters, exactly resembled that of 
the mucus of the gall-bladder. 

The alcoholic solution being evaporated to dryness, the 
residue was redissolved in water; the solution was in- 
tensely bitter ; with muriatic acid it gave a copious viscid 
precipitate ; acetate of lead produced likewise a viscid pre- 
cipitate, and the supernatant liquor, when clear, was again 
troubled by a solution of sub-acetate of lead. 

The 084 consisted, therefore, of — mucus of the gall- 
bladder 024 ; inspissated bile, 0'60 gr. 

After water had extracted from the calculus all that ii-m 
was capable of dissolving, it was treated with 8uc( 
portions of boiling alcohol, sp. gr. '830. 

The first alcoholic solution, on cooling, deposited a white 
matter, which did not readily redissolve in hot alcohol 
or ether, but was acted upon by acetic acid. It appeared 
to be part of the calculus that had been dissolved unchanged ; 
the quantity was, however, too niiuute to be estimated. 
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The aloholio solutions were filtered, and, being mixed 
together, the whole was gently evaporated ; as the Hquid 
became concentrated it deposited some white, fatty matter, 
and acquired a yellow tinge; a residuum was ultimately 
left, which had the appearance of a mixture of a fluid and a 
concrete, oleaginous substance. On the application of heat 
it became a yeUow oil, which, on cooling, only partially 
solidified ; it weighed 047 gr. Thia matter strongly red- 
dened litmus paper, dissolved readily in a cold solution of 
caustic potass, and was precipitated in soft flakes on the 
addition of an acid. It consisted, therefore, of oleic acid, 
mixed with margaric or stearic acid. 

Strong acetic acid, diluted with twice its bulk of water, 
was now poured over the calculus, and the action of the 
acid aided by a gentle heat. The insoluble residue was 
collected on double filters, washed and dried. 

The acetic solution, with its washings, was reduced to a 
small bulk, and a solution of ammonia added ; after the lapse 
of several hours, no precipitate appearing, the excess of am- 
monia was nearly neutralized by a solution of oxalic acid ; 
a white precipitate fell, which, when washed, dried, and 
heated to dull redness in a platina crucible, left 209 grs. 
carbonate of lime = 117 gr. lime. 

The remaining liquid being evaporated to dryness and 
the amraoniacal salts expi-Ued, a residuum was left, which 
weighed 010; water dissolved a portion of this; the 
eolutiou was alkaline, and when evaporated, minute crystiUs 
were formed, which slightly effervesced in acetic acid; 
their solution not precipitating chloride of platinum, left 
httle doubt of their being carbonate of soda ; the small 
portion which remained undissolved proved to be carbonate 
of lime. 

The matter left u|)on the filter after the action of the 
acetic acid was again digested in boihng alcohol ; a con- 
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fiiderable portion dissolved, and the remainder had acquiml 
a much deeper colour ; it was collected on the same filters, 
which were repeatedly washed with boiling spirit ; wlten 
dried and weighed, it amounted to 086. Tbia substinre 
possessed a brownish-yellow colour. It dissolved in solu- 
tions of caustic and carbonate of potass, forming solutions 
having nearly the same tint. 

Muriatic acid rendered it green, and when added to its 
alkaline solution threw down green flocks. 

With nitric acid it formed a red solution. 

This substance was, therefore, identical with the colouring 
matter of the bile. 

The alcoholic solutions were concentrated by careful dis- 
tillation in a small retort; the liquid remaining in the 
retort, when cold, formed a soft, crystalline mass, composed 
of brilliant plates and having a pearly lustre, very much 
resembling margaric acid. 

The crystalline matter, when fused and kept for some 
time iti vacuo over sulphuric acid, weighed 8-88. It melted 
at 136° Fahr., and on cooling, Iiecame a crystalline solid, 
which reddened Htmus paper and was easily soluble in k 
cold solution of caustic potass ; the solution, when concen- 
trated, was ropy and gelatinous ; when dilute, it formed a 
slightly milky mixture, with minute, glistening pnrticles 
floating in it ; on the addition of an acid, the substance 
was thrown down in the form of while flakes, which pos- 
sessed the same properties as before solution. When 
boiled with the alkaline carbonates, it was dissolved, with 
the escape of carbonic acid. By redissolving it in hot 
alcohol, crystalline plates were deposited on cooling, which, 
after washing with cold spirit, fused at about 1 40°. The low 
fusing point of this substance evidently indicated the 
presence of oleic acid. In order to ascertain whether the 
crystals fusible at 140° were pure margaric acid or stearic 
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kdtl rendered more fusible by an admixture of oleic acid, 
hey were again dissolved in warm spirit, and the crystals, 
B soon as fonned, dried by compression between folds of 
fotting-paper ; by repeating this process two or three 
imea, the fusing-point wns raised to nearly 160°. These 
stals must, therefore, be regarded as pure stearic acid ; 
id as it was found that both stearic and margaric acids 
uire to be several times re-crystallized from then- alcoholic 
lutioiis to free them from even small quantities of oleic 
lid, and as no decided indication of the presence of mar- 
ie acid could be detected in the mother-liquors, it is 
|irobable that only oleic acid had been separated by tlie 
ive treatment, and that consequently margaric acid did 
enter into the composition of the calculus. It 
luld, however, be impossible to speak decidedly on this 



The result of the analysis is as follows : 

Stearic acid, mixed will) a small proportiou of oleic 

aeid ...... 035 

Lime . . ... 1'17 

Soda, wiih trace of lime .... O'OS 

Yellow coluiiring matter of tbe bile . . . O'SQ 

Inspissated bile .... . 0*Ga 

Mucus of tlie gall-hladder .... 02* 

Loss (a small particle of stearic acid vos tlir own out). 0*53 



Catalogue of the Museum of the Royal College of Sur- 
ons.) 



[ Seventh Sekies. — GaU-vlones irAlh prevalence of Car- 
bonate of Lime. 
> 1. Bally and Henry fils (' Jouni. de Fharm.', 15, 196 ; 
[tract in 'Ann. Chim,', 2d series, 44, 442.) Bally had ex- 
J the calculus from the gall-bladder of a living woman, 
^r it had been isolated from a slimy, ichorous, yellowish 
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matter, it showed the following properties : — it was w 
of the size of a small tilbert ; in sliape, it was an eloB* 
gated ovoid ; while fresh, it was soft, but subsequently 
became liarder. Its granular texture sliowed two or three 
places which looked like petrified, but having been 
detached and looked at with the loupe, they exhibited 
distinct crystallization. On its surface were two points 
coloured by a greenish matter, probably bile. It was com- 
posed of — 



Auininl matter, aniilogoua to mucus or albumen . lO'Sl 

Carbonate of lime , , , . . 7*70 

Phoapliale of lime ..... 13S1 
Oiidc of irou, fatty aud coloiiriug matter of bile, 

and loss 2-93 



I 



Total . . . 10000 

The total absence of cholesterine is particixlarly re- 
marked. 

2. Marcet ('Journ. de Fhana.', 13, 43) described a 
biliary calculus from man, which was composed exclusively 
of carbonate of Itme aud green matter from bile. 

3. Steinberg ('Dissertatio de concretionibus alvinis ct 
ptyalithis, choIeUthis, cystohthis,' Ilalte, 1842). ■ 

Organic matter .50 S 

Inorganic „.,,., 96-0 ~ 

Cholesterine . . , . . 1'60 

Carbonate of lime ..... S4'75 

PljosplmlQ of lime ..... 10'35 ^ 

Animal matter ..... 3'S5 S 



4. Buisson and Dubrcuil observed blackish-brown, hard, 
uneven, heavy calcidi ; their surface in some places was 
tuberculated, in others covered by projecting rays. The 
cheiuical analysis performed by Gcrhoidt, theu professor at 
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Montpeliicr, showed that they were entirely composed of 
carbonate of lime, and that the blackish colour of the sur- 
face was due to a small quantity of dried bile. 

6. J. A. Hein (Erdmann's 'Journal,' 40. 47). 

Six small calculi were fonnd in a gall-bladder. They 
were firm, hard, not easily broken ; their surface was dark 
brownish-green, perfectly without lustre; the points of the 
projections or branches were whitiah-ycllow, and looked as if 
worn by contrition. In the interior these calculi were 
yellowish-green and quite solid. One of them weighed 
0"140 grm. Alcohol did not show any trace of fat in it, 
and ammonia extracted so little that it could not be 
determined by weight. The ash, however, amounted to 
8h-333per cent, of the weight of the whole. It consisted 
almost entirely of carbonate of lime, a small quantity of 
sulphate and phosphate, some iron, and 1'666 per cent. 
of the whole of silicic acid. 



Gal/s/oi/i's of jinimah. 

Gall-stones have been discovered in almost all classes 
of vertebrate animals, particidarly those which have been 
domesticated. Of wild animals, only such as have lived 
for some time in a state of captivity have been observed to 
be liable to the disorder. While they are common in oxen 
and cows, which possess a large gall-bladder, they are 
much rarer in animals which are naturally deficient of a gall- 
bladder, such as the horse and the elephant. Among 
horses, however, gall-stones are said sometimes to be 
epidemic (' Kramer, Medic, niilit.', 2, 175). The gall-stone 
of an elephant which died in tlie Jardin des Plantes at Paris, 
tnd was taken care of by Seba, became the subject of an 
analysis by Th(;nard. 

The carnivorous animal imitates closely the diet of the 
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Bucking youTig, and shares its almost perfect immuaity itaU 
gall-stones. Indeed, there is uo example which I could 
quote of a gall-stone found in a wild flesh-feeder. The case 
of Seba ('Thcs.', t. ii, tab. 113), who founda gall-stoueiiis 
tiger, is questionable as to whether the animal had not 
been imprisoned for a length of time and been compelled 
to live under most unnatural conditions. Planqne 
(' Excerpt. Lit.', 1759, No. 3) found gall-stonw in a dog. 
Even this ease would hardly constitute an exception to the 
rule of the immunity of carnivora, as the dog has fro- 
qucntly to live upon the most unnatural fare, and practicellj 
becomes an omnivorous animal. Yet even among omnivo- 
rous dogs and cats gall-stones are so rare that I never 
met with one, nor have I heard of any having been found 
in the many hundreds of dissections of dogs which have been 
made during the last ten years in the course of physiologicnl 
and surgical experiments in the metropolis and elsewhere. 

Crisp (' Transact, of the Path. Soc. of Loud.') found 
gall-stones in the gall-bladder of a cava which had died in 
the gardens of the Zoological Society of London. 

Pigs and monkeys harbour gall-stones which have great 
Bimilarity with those of man. Lower down I have given 
the analysis by Lassaigue of the gall-stone of a sow, which has 
a particular interest as bearing upon the theory of gall-stones. 

The gall-stones of the hedgehog are said to be peculiarly 
bitter. Like most other gall-stones, they at one time pos- 
sessed a great celebrity in consequence of the use which 
some polypharmacist physicians made of them. In tie 
north of Africa, more particularly Algiers and the ad- 
joining states, the hedgehog is very common, and much 
bunted by a brotherhood of sportsmen, who are also given 
to hashish eating. It was among their predecessors, |ttO- 
bably, that the gall-stone of the hedgehog became 
known and appreciated. 
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Bouissou (46) found a perfectly transparent gall-stone 
of crystalline texture in the fommen of the ductus clio- 
ledochus of a rabbit. Among other rodentia, more par- 
ticularly in beavers, gall-stones have been observed. 

Ambergris is generally believed to be a pathological 

■^product derived from the pott-wliale, in whose intestines it 

hia sometimes been foniid. Some have declared it to be 

he gall-stone peculiar to the pott-wliale. This opinion 

Iderives additional strength from the circumstance that 

■ •mbergria contains a crj-stallizabic substance nearly related 

• to cholesterine, and being probably an ether of this alcohol. 

It also contains a small quantity of colonring matter similar 

to that of other gall-stones. 

Among birtls gall-stones arc rare. To the Egyptian 
lungs and priests, who dissected the bodies of men and 
animals, the gall-stones of the ibis became known. Bonisson 
examined the bile of fowls, and sometimes found it to 
contain minute, yellowish lumps. 

Of amphibia, one, at least — a tortoise — has been known to 
produce a gall-stone ('Mem. de I'Acad. des Sc.', an. 1729, 
No. 5). 

Of fishes, Haller remarked, "iu piscibus etiam globuU 
albi duriuscuU reperiuntur." Bohn (* Circa Anat. phys.', 
pp, 233-6} states that tlicy are found in fishes which 
have no spleen, and in this respect form the transition from 
the vertebrate to the invertebrate aniimils. 

In the hepatic ducts of invertebrate animals, Blainville 
(' Physiol, g^n. et comp.', tome iii) found concretions 
which, he says, fi'om their seat, had to be considered as 
biliary. 

AubeC I'lnstitnt.', No. 13.5, p. 304) found in the so-called 
biliary ducts of a kind of lucanus calculi of the thickness of 
some millimetres. They consisted principally of uric acid. 
From this analysis Audouin endeavoured to conclude that 
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these passages which open into the lower end of the intes- 
tine serve, not only to cany the bile, but also to conduct the 
urine of insects. 

It is.however, quite certain now that insects do not possest 
any separate organs analogous to the hver of higher animals, 
and that the function which corresponds to the formation of 
bile is not located in tlic Malpigbian organs, but is part of the 
function of the chyle-stomach (vcntriculus) and of the ver- 
uiiforra appendages of this stomach which are found in many 
of these animals. The Malpighiau vessels, which were for 
a long time coosidercd as bihary organs, must now be ex- 
plained as imnary organs exclusively. Renggcr ah^ady, iu 
1817, made this hypothesis (' Physiol. Researches on the 
Economy of Insects,' p, 27), but without proving the 
nature of their secretion to be that of lu-ine, Tliis chemical 
proof was furnished by Bruguatelli and Wurzer, by means 
of analyses performed upon the urinary secretion of 
Bombyx mori [vide Meckel's ' Deutsch Archiv,' vol. ii, 1816, 
p. C29, and vol. iv, 1818). The presence of uric acid in 
the secretions of the Malpighiau vessels of Melotonlha 
vulffcris was afterwards found by Chevreul {see Straus, 
'Considerations,' &c., p. 251). The same substance was 
found by Audouin in Lucanua cervue and Polistes ffoIiicA 
('Ann. des Sc, nat,', torn, v, 1830 p. 129). Compwe 
Meckel, on the biliaiy and imjpoictic organs of the 
insects, in his ' Archiv,' 1826, p. 21, and Groshans, *De 
systemate uropoctico, quod est Radiatorvmi, Articulatonua, 
et Molluscorum Acephalorum,' 1837, p, 39; Siebold, * Com- 
parat. Anat.', Berlin, 1848, pp. 606 and 020. 

Gall-stones in insects could, therefore, only exist in the 
vermiform appendages of the ventricle, or in the ventricle 
and subsequent parts of the intestines themselves Of 
such concretions there exists as yet no record. 
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Jnalysia of Ox Gall-atones. 

1-sfoncs (irc powdered, and boiled with water 
during three hours. The diu-k-lirown extract is removed 
by filtration, and the residue on the filter washed during 
three days with boiUng water — that is, until the filtrate 
comes away colourless. The powder is then dried in the 
water-bath. 

It is then boiled for several horn's with alcohol of 80 per 
cent, strength, which also acquires a dark coloiu-, and is sepa- 
rated by filtration. The residue is for several days washed 
with boiling alcohol, and dried. The primary filtrate is 
nllowed to cool by itself, and the washings are evaporated 
by themselves. The alcoholic extract is further analysed, as 
will be detailed lower down. 

I'lie powder is next mixed with water in *a flask, and a 
quantity of hydrochloric acid added, A slight frothing 
ensues, and the sniel] of sulphuretted hydrogen is at once 
perceptible ,- lead paper is turned black by the gas. It is 
therefore necessary to perfomi the extraction with hydro- 
chloric acid in a gas-evolution bottle, with funnel for the 
addition of the acid, and two tubes, one for passing a current 
of air through the acid fluid, the other for conducting the 
gases through an alkaline solution of nrscnious acid, coloured 
blue by litmus. In my analysis this alkaline solution was con- 
tained in two bottles, and as soon as the acid vapours had co- 
loured the litmus red, the first bottle was removed, the 
second bottle put in place of the first, and a new bottle in 
the place of the second. All the sulphuretted hydrogen 
was driven out of the mass by boiling and passing a current 
of air through the mixture, and absorbed in the aikahne fluid. 
The united solutions, on addition of an excess of hydrochloric 
acid, precipitated yellow flakes of a sulphur-compound of 
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arsenic, which, collected on a filter, washed and dried, 
weighed 1'8 grain, corresponding to 0743 gruin of 
hydrosulphiiric acid. On drying, this pi-ecipitate becann' 
brown and hard, and on sublimation yielded tersiilphidc 
of arsenic, as already stated, besides a quantity of charcoal. 
That so small a quantity of this sulphur-compomid should 
have been obtained from about six ounces of gall-stones 
is explained by the experience of Bolle, who analysed 
two gall-stones, only one of which yielded sulphuretted'! 
hydrogen. 

The residue which remains after the removal of 
hydrochloric-acid extract consists of cholochrome, 
traces only of the original admixtures. 

Tlie water-extract, on evaporation, yields a syrup, 
a faintly acid reaction. It is soluble in water and spirits, 
and no crystalline organic compound is deposited from it, 
even after months of repose. But it has the remarkablt 
property of holding in solution, and at length depositing 
well-defined, large crystals, phosphate of lime. 
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WATER-EXTRACT OF OX GALL-STONES. 



Diluted with water, and treated with dilute sulphuric 
acid, it immediately deposited a soft resin, of a browii 
colour. This was collected and removed iii a lump from 
the fluid. The acid solution continued to be turbid, and 
was therefore heated for some time, and then filtered ; but 
the suspended matter passed through the filter. After 
weeks of standing, the precipitated matter had collected at 
the bottom, and the dark-brawn fluid was clear. It was 
removed by decantation, and the deposit was collected. 
The three parts, namely, the first resinous and the second 
pulverulent precipitate, and the acid mother-liquor, were 
further treated as follows : 

Bcsinous precipitafe. — It was washed with water by 
kneading with a pestle in a mortar, and then dissolved in 
hot coneeutrated alcohol. The solution hardly deposited 
anything on cooling and standing, and on the addition of 
small quantities of ether. To tlie solution baryta water 
was added, and although at fii-st no precipitate was 
perceptible, a deposit ensued when the solution was 
concentrated. 

This deposit was collected on a filter, washed with water, 
and then boiled with absolute alcohol. Scarcely anything 
dissolved in this agent. The deposit was then decomposed 
■with hydrochloric acid, which took place under slight effer- 
\cscence, owing to tlie presence of some carbonate of baryta. 
Tlie residue was washed with water, boiled with alcohol, 
and thrown on a filter. The filtrate, on cooling, deposited 
crystals, being ucetlles in balls and branched masses, 
which were fusible by heat and perfectly combustible on 
platinum foil. The insolubility of the baryta salt in water 
and boiling alcohol, and the solubility of the acid in 
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boiling alcohol and its crystallization in needles, charac- 
terise it as cholonlc acid. 

The solution from which the cholonate of bar)ta had 
been deposited contained a considerable amount of a brown 
baryta salt, which was soluble in water and alcohol, not 
crystallizable, and appeared to be glffcockolate of baryta. 

The pulverulent deposit was dissolved in alcohol, and, 
after this solvent had tigain been evaporated, remained as a 
resinous matter. Potassa combined with this resin, forming 
a solution in which an excess of potassa formed a precipi- 
tate. The excess of potassa, contaijiing a little matter in 
sohilion, being removed by dccantation, the precipitate 
readily dissolved in water. From this solution a resin ww 
precipitated by chloride of ammonium. This resin con- 
8ef|ncntly was cholonic acid. 

The fiiid from which the biliary acids had been pre- 
cipitated by sulphuric acid was distilled ; the distillate had 
a very bad smell, and contained liydrochloric acid, scarcely 
anything organic. The fluid in the retort deposited some 
dark resin during tlie boiling. It was treated with car- 
bonate of baryta and baryta water to remove sulphuric acid. 
Tlic brown alkaline filtrate was again distilled, and the dis- 
tillate evaporated with some hydrochloric acid. A small 
quantity of a crj'stallinc cldoride of a strongly smelhng, 
probably compound, ammoniacal base remained. The fluid 
in the retort, after furtlier concentration in a china dish 
(further distillation having become impossible by the froth- 
ing of the muss}, deposited cystds of carbonate of mda. 

The water extract of ox gall-stones yielded, therefore, tlie 
foUowing substances ; 



\ 



k 



Phosphate of lime. 
Glycocholate 1 - , 
Cholonate J 



Hyilrochlorate and carbonate of soda. 
Auimoniocal base. 

A matter having a very repugnant odour. 
A syrupy, brown mother-liquor. 

HTDROCIILORIC ACID EXTRACT OF OX GALL-STONES. 

When this extract was repeatedly evaporated to dryness 
it deposited a dark-brown precipitate, which cousistcd of 
cholochrome and some inorganic matter, which, on incinera- 
tion, was left as a white, fixed residue. The ingredients of 
this residue will be stated lower down. The extract at last 
was a thick, acid syrup, in which, on standing, some uncer- 
tain crystallization ensued. Mixed with some water, it 
jepresented a dark-brown solution, which smelled like an 
(idd bottle of pickled onions, and coloured black the inside 
jrf a stoppered bottle made of glass containing lead. Both 
Jhe smell and the formation of sulphide of lead point to 
;|Hie presence of a sulphur-compound, which had not been 
felitirely destroyed by the boiling with hydrochloric acid 
^hich, it will be remembered, had caused the evolution of 

Fne sulphuretted gns). The dilute extftict exhibited, 
iteover, the following reactions : 
It was acid to test-paper. 

Ferrocyanide of potassium produced a copious white 
lipitate, which was only partially dissolved by hydro- 
loric acid, and speedily became blue. The bhie colour 
lich the solution at first assumed was due to the presence 
it of a trace of iron. The increase of the blue colour 
to be ascribed to the decomposition which the ferro- 
nide always experiences in this reaction (as will be seen, 
Ith zinc, in the presence of a trace of iron). This white 
ipitate was not dissolved by the addition of nitric acid, 
■t on heating solution ensued under shght efl'ervescencc. 
A little of the solution was mixed with its bulk of hydro- 
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chloric acid, and ferrocynnide was then added, 
white precipitate was quickly produced. 

Ferricyanide of potassium produced a yellowish-red pre- 
cipitate, of which a pait was soluble in hydrochloric acid, 
denoling the presence of zinc and a /r/ice qfvopper. 

Ammonia precipitated a colourless matter, partly soluble 
in an excess of the reagent. 

Sulphide of ammonium produced a copious gray 
cipitnte. 

The dilute acid extract was now treated with sulphuretted 
hydrogen until, after violent shaking, it strongly smelled of 
the gas. A copious gray precipitate fell dow^l. This, after 
purification, was digested for an hour witli warm sidphide of 
ammonium ; but although, after filtration, the solution from 
yellow had become brownish-red, it extracted no metal 
from the precipitate, which was still gray. A part of it, 
dried and incandesced ou platinum, loft a white residue, 
not easily soluble in hydrochloric acid, easily soluble in 
aqua legia ; the solution was not precipitated by water, hut 
by ammonia, an excess of which dissolved the dcjjosit 
entirely. The precipitate having thus been shown to 
consist of sulphide of zinc only [with the merest trace of 
iron, to which it owed its gray colour) was heated in a 
platinum vessel, redissolved in hydrochloric with the addi- 
tion of a little nitric acid, the solution mixed with water, 
heated to ebullition, and treated with excess of carbonate 
of soila, when white i(i^ic carbonate of sine fell down aa 
copious precipitate. 

The precipitation of zinc from the acid extract by nn 
of sidphuretted hydrogen made it probable that there was 
contained in the extract a fixed organic acid, capable of 
driving out the hydrochloric on evaporation, but having 
itself only so weak an athuity for zinc in acid solution as 
to yield it in part, at least, to sulphmettcd hydrogeu, similar 
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to acetic, lactic, antl Icucic ncida. To isolate such a body 
the concentrated extract was shaken mth repeated portions 
of ether. The ether was separated, and after distillation 
left a fluid, which became tuibid on cooling, and had a 
strongly acid reaction ; the ether also had an acid reaction 
after distillation, and the flask in which the distillation had 
been performed contained a vapour which coloured blue 
litmus paper red, and gave a white precipitate with silver 
solution, and was therefore hydrochloric acid. The ethereal 
extract, evaporated on the water-bath, left a yellowish granu- 
lar matter, which, under the microscope, also appeared in 
amorphous granules. It was easily soluble in water, par- 
ticularly in hot, little soluble in alcohol. It burned with a 
bluish flame, givuig out a smell of burned horn and some 
aromatic, lastly a cyanic vapoui-, and left a bulky charcoal, 
which, though with difficulty consumed, left no residue of 
a mineral nature. The fluid from which organic matter 
had been extracted by ether, and which contained all that 
sulphuretted hydrogen had not precipitated, was saturated 
with animoniii, and treated with sulphide of ammonium. 
The precipitate, at first gelatinous and colourless, became 
green under the influence of the sulphide. It was filtered ; 
the filtrate was greenish yellow. The green precipitate 
during washing became quite white by oxidation of a trace 
of iron, and the filtrate of a much paler colour. The 
deposit was dissolved in hydi-ochlorie acid, and digested for 
some time, a httle nitric acid being added. The solution 
was neutralized with carbonate of soda, and a alight excess 
of alkali added ; acetic acid was then given to the mixture 
in excess, when a very slight precipitate of pkonphate of 
iron remained. To the filtrate chloride of iron was added 
until a filtered portion produced a blue stain on paper 
tnoistened with ferrocyanide of potassium. The bulky 
precipitate of white phusphatc of iron, which did not 
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change colour on heating, was filtered off. The filtw 
wn3 treated with a great excess of ammonia, which pre- 
cipitated all the iron which had been added in excess. 
The filtrate from the oxide of iron gave aprecipiiate when 
treated with sulphide of ammonium, which was yellowish, 
and when heated on platinum decomposed, leaving a gray 
mass, which did not become white after long exposure to 
red heat. Treated with nitric acid, it effervesced, dissolved, 
and on evaporation and heating left a fusible mass. This 
gradually dried up, and idtimately left a reddish matter. 
This was easily soluble in hydrochloric acid, and, aft«r 
heating, formed a colourless solution. After slow evapora- 
tion, and the removal of all excess of acid, it became a white 
residue, which, after solution in hot water and cooling, 
shot into a mass of fine needles ; of these, when separated, 
a part remained soluble in hot water, another could only 
be dissolved again by the addition of a trace of acid. In 
this solution sulphide of ammonium produced a precipitate, 
which, after washing, was flesh-coloured. A portion treated 
with peroxide of lead aud excess of nitric acid produced a 
beautiful red solution. The precipitate consisted, conse- 
quently, oi sulphide of manffaiiese. 

To the filtrate, which was now free from all substances 
which could be precipitated by sulphide of ammonium and 
caustic ammonia, and had been heated to boiling, car- 
bonate of ammonia, with chloride of ammonium and caustic 
anmionia, was added. A copious white precipitate of car- 
bonate of lime fell down. This was the lime which in the 
gall-stones had been combined w\i)\ phosphoric acid. The 
filtrate from the lime was treated with phosphate of soda 
and ammonia ; no immediate precipitate ensued. On 
standing, the fluid remained (piite clear, thus showing 
that no magnesia in combination with phosphoric acid 
had bceu precipitated by the sulphide of ammonium. 
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The filtrate from tbe first sulphide-of-aramouium pie- 
fpitate, which, as menlioued, wjis grecuish yellow, was 
teatcd to ebullition, aud chloride of ammonium, ammonia, 
md carbonate of ammonia, were added. A bulkj white 
Vecipitatc of carbonate of lime ensued, which contained 
he hme which in the gall-stones bad not been in coni- 
Bnation with pliosphoric acid. To the filtrate phosphate 
f soda and excess of ammonia was given. After twelve 
lours a deposit of crystals of phosphate of ammonia and 
^nesia had formed. In quantity, this deposit was but a 
Boderate per-centage of the quantity of lime. The mag- 
■eeia contained in it must be assumed not to have been in 
■ombination with pliosphoric acid. 

I First porlivH of matter deposited by hydrochtoric-acid 
mietract on evaporation. — It was dark brown, nearly black. 
Washed and dried, it became very brittle. Heated in a 
platinum crucible, it emitted vapours resembling in smell 
those of impure tyrosine ; it then took fire, emitting the 
smell of cyanogen, and was ultimately cousimied, leaving a 
iulky ash of the shape of the original lumps of matter. 
This residue was powdered and heated once more, in 
irder to consume a remnant of carbonaceous matter. It 
fSB then treated with liydrochloric acid. The greater 
iart dissolved, but a small amount of black matter remained 
pndissolved. 

This latter black residue, on heating, became now white, 
jith a rose-coloured hue ; extracted with hydrochloric acid, 
; yielded up some oxide of iron, and then remained white 
fter exposure to red heat. It assumed a blue colour when 
leat was applied after a solution of cobalt had been brought 
B contact with it, and dissolved in caustic potassa ; this 
blution, neutralized with hydrochloric acid, and made 
Htaline with ammonia, gave a white precipitate. The 
ibstance was, thejvforc, (.dumiiia. 



The acid solution was found to contain the greatest part 
of the iron which bad been present in the gall-stones. It 
was treated with ammonia and sulphide of ammonium, 
which produced a black deposit. This, after filtration sad 
washing, was dissolved in dilute, warm, hydrochloric acid. 
(A trace of residue on the filter, trented with concentrated 
nitric acid and excess of ammonia, exhibited a vestige of 
copper.) The solution was digested with a httlc nitric 
acid. It was then made alkaline with carbonate of soda, 
a precipitate forming, and again acidified with acetic arid, 
part of the white precipitate remaining imdissolved. 
This, from the nature of the proceeding, could be nothiag 
else but phosphate of iron. The solution, which before had 
been strongly jcllow, now, after removal of the precipitate 
by filtration, was perfectly colourless. Chloride of iron wa> 
now added, and the raixtm-e was heated. A copious pre* 
cipitatc ensued, which became brownish. When the solu- 
tion, after filtration, gave a blue stain upon paper moist- 
ened with fcrrocyanide of potassium, all phosphoric add 
was precipitated in combination with iron. The precipi- 
tate was separated by filtration. 

To the clear filtrate oxalic acid was given, when a copious 
white precipitate ensued. This was collected in tlie usual 
manner. It contained the lime. 

To the filtrate from the oxalate, chloride of ammonium, 
excess of ammonia, and phosphate of soda were addcil. 
The walls of the glass were rubbed with the glass rwl. 
After some hoiu^ a very slight crystalline precipitate <rf 
amnion io-phospliate of maffneaia had fonned. 

Secand portion of matter dejjositcd/rom hydrochloric-acid 
extract on evnporation. — It was collected, washed, and 
heated to redness, the residue dissolved in hydrochloric 
acid yielding a brown solution. Sulphuretted hydrogen 
caused a slight deposit, which contained no copper, and 
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Wild not be defined any eloscr. The acid solution was 
■t treated with sulpliide of aitiiuoniuui ; the precipitate, 
nloured green by iron, was, after washing, dissolved in 
iarm, ddiite hydrochloric acid, and mixed mth the sohi- 
rm of the sidphidt'-of-ammoniuiu precipitate from the 
sjTup of the extract. The alkaline filtrate was mixed 
rith the alkaline filtrate of the last extract, and analysed 
the manner already described. 

The first portion of deposit from the hydrochloric-acid 
Ittract contained — 

Chdoclirome (probably combined with iron, alumina, and 
be). 
Oxide of iron. 
Alumina. 

Copper {a vestige). 
Phosphate of iron. 
Phosphoric acid. 
Lime. 
Magnesia. 

The second portion of deposit contained — 

Cholochronie- 

Iron. 

Phosphate of lime and magnesia. 

The remaining extract, after repeated evaporation to 
byncRs, and dispersion of all free hydrochloric acid, con- 
tained in solution — 

Zinc. 

Cholochronic (little). 

A new organic bofly (soluble in ether). 

Phosphaic of iron. 

Phosphoric acid. 
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Manganese. 

Liiue {combined with pliosphoric acid). 

Lime (combined, probably, with cholocbromc). 

Magnesia (combined probably with cholochrome.) 

Ammonium (chloride of). 

Alcoholic Extract of Ox Gall-stones. 

The alcoholic extract, on cooling, deposits a small quaa* i 
tity of white, granulai* matter, which is collected on a filter, I 
washed with alcohol, and dried. It consists of cholic acid 
and chelate of lime in needles, containing some fatty acid 
not easily separated. The filtrate has the property of am- 
bergris, lieing amber in reflected and green in transmitted 
light. It also has a most agreeable odour of musk. After 
a part of the alcohol has been distilled off, and the fluid 
has been again allowed to cool, flakes of cr}stalline matter 
are deposited. They probably consist of cholesterme. 
After further evaporation, a biliary acid is deposited in 
drops — amorphous cholic acid. After prolonged standing. 
crystals of the same character as those obtained by alcohol 
from the deposit in rotten ox-bile are deposited — crys- 
tallized chohc acid. Most of them are mixed with a syrup, 
from which they cannot be separated mechanically. This 
syrup is insoluble in water, and becomes resinous after con- 
tact with it ; it has all the properties of choloidic acid. 
This mixture of acids is boiled for a long time with water, 
wiiich dissolves cholic acid and a light yellow matter, 
perhaps choloidic acid, though this acid is reported to be 
quite insoluble in water. However that may be, the 
watery decoction, when left to spontaneous evaporation, 
which takes months, owing to the formation of a pellicle 
on the surface, at last deposits the very characteristic 
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eplcndid needles of cliolic acid, mixed with a granular, 
brown deposit, which docs not give the cholochrome 
reaction, and may be choloidic acid. 

The ingredients of ox gall-stones revealed by the fore- 
going analyses were the following : 

Glycocholate 1 f j 
Cholonate J 

Salt of resinous acid, related to the foregoing. 

Cholic acid, partly combined with lime. 

Choloidic acid. 

Cholochronie, free and combined. 

Traces of cliolesterine and fatty acids. 

A new organic compound, soluble in ether. 

A sulphide, emitting hydrothion with acids. 

Lime las carbonates, phosphates, and in combi- 

Magnesia j nation with cholochronie and cholic acid. 

Chloritle of sodium. 

Chloride of ammonium. 

A compound ammoniacal base. 

A matter having a very repugnant odour, and another 

having the flavour of muak. 
Iron, in the form of oxide and phosphate. 
Alumina. 
Manganese. 
Copper, a vestige. 
Zinc, in considerable quantity. 

The bulk of the calculi was made up with cholochromc ; 
next in amount were the biliary acids and their salts, 
then came lime and zinc and the new organic compound. 
The rest of the ingredients were present only in very small 
quantities. 
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Analyses of single 0.t Gall-stones. ^^k 

1. Bolle (Brandes' ' Arcliiv,' 38, 257. 1839) examined 
two calculi from oxen. He determined the amount of 
miucral matter by incineration, and found tbat the aslica 
yielded a colourless glass with phosphatic salt before the 
blowpipe. Destructive distillation of a piece of calculus 
yielded some ammonia. The colourinji matter he found 
to be soluble in caustic potassa ; the solution he perceived 
to assume an olivc-grcen colour, and subsequently yield a 
green precipitate. On treatment of the calculi with dilute 
nitric acid, carbonate of lime was destroyed, phosphate of 
lime dissolved ; some chlorides also entered into the 
solution. The amount of carbonic acid he determined in a 
separate experiment. 

The first calculus consisted of— 



Matters soluble ia water, bUe, and traces of chloride 




and plioaphnle of aodium 


ISO 


CO, . . . 1-00 >„ ^ , ,,. 


8 2S 


CaO . 5 7aj 




PO. . . . 3.25l'''"^P^''^°f'''"" ■ 


764 


Cbolocbrome ..... 


510 


Loss ...... 


103 



The second calculus, after removal of all matters soluble 
in water, was treated with hydrochloric acid, when it evolved 
a strong smell of hydrothion, the vapour at the same time 
discoloiuing lead paper. Tliis sulphuretted Iiydrogeu 
Bolle beheved to proceed from the decomposition of s 
sulphide of calciniu. 



CJILMISTRr. 

Seven graiua of this calculus contained — 

Ustter soluble in water, bile, traces of phosphate, 

chloride, and carbonate of sodium . , MS 

Lime (deterniined as g^snin, Q'2) . . . OOS 

Clioloclirome ..... S7S 

Hydrothion and loss .... 0'02 

Tokl .... 7-00 

2. Neukomm (Frerichs, 2, 535). The gall-stone was 
an elongated, oval, somewhat flattened concretion, between 
three and four inches long, two inches wide, and one inch 
thick. Its surface was uneven, tuberculated, and fissured, 
Biid of a dirty brown colour. On the surface of a fracture 
"was seen a concentric ring of layers, of a glass-like, brown 
mass, haviug the appearance of colophonium, and between 
its layers was deposited here and there a yellowish-brown 
powder. Towards the centre of the concretion layers of a 
white, powdery substance were perceptible. 

Chemical cvammatioii. — The ethereal extract of a part 
of the concretion contained crystalline, misaponiiied fat, 
besides free fatty acid, and free bihaiy acids. Cholesterine 
was not found. 

Spirit of wine and water dissolved a considerable 
quantity of alkali salts of biliaiy acids, mixed with chloride 
of sodiiuu, colouring matters, and free biliary acids. From 
the concentrated spirit-of-wine solution the latter were pre- 
cipitated by the addition of water; they were partly amor- 
phous and resinous, partly crystalline. The puritied crys- 
.tals were found to consist of cholic acid. 

The following substances were found combined with 
inorganic bases, and could only be extracted by means 
of chloroform and spiiit after liydrochloric acid had been 
applied to the powder of the eonci-etion : 
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Cholepyrrhine in considerable quantity. 

Green colouring matter. 

Stearic acid, in small quantity. 

The hydrochloric-acid solution contained lii 
magnesia, iron, and a small quantity of earthy phosphatt^. 

The considerable residue which was left after these ex- 
tractions had been completed consisted almost entirely of 
the pari:icle3 of glaRs-like substance which had formed the 
resinous layers. They swelled a little in water, but did not 
dissolve ; they were quite homogeneous, without organic or 
ciystalline structure ; in other respects, they exhibited the 
properties ofprotcine compounds. 

3. Ncukouini (' Frerichs,' 2, 536). A biliary and lol 
tinal concretion from an ox. It was a tuberose body, 
a yellowish-white colour, which had much resemblance 
to a root of rhubarb. On the surface of a fracture layers 
of vegetable matters, pieces of straw, husks of grain, &c., 
were perceptible, alternating with layers of a finn yellow, 
and a white pulverulent matter. Here and there 
browTiish layers visible. 

Under the microscope the matter of the white, chi 
pulverulent layers exliibits groups or entangled masse* 
of needles, which are mostly broken off at one end; 
the other layers, particularly the yellow ones, show glis- 
tening, lumpy masses, besides single needles, A brownish- 
yellow pigment is deposited diffusively upon some of the 
lumps, or interspersed between them in granules and irre- 
gular pieces. 

Chemical analysis obtained the following undoubtedly 
biliary matters from the concretion : ~ 

Cholic acid, in considerable quantity, partly exti 
by ether, the greater bulk, however, by alcohol. 

Resinous biliary acids, in smaller quantity. 

Compounds of cholic acid with lime. They dissolll 



ifie 



WML 



principally in spirit, much less in water. From the 
spirituous solution they crystallized in long, pointed 
needles, wbich were partly irregularly lying upon each 
otlier, partly united in sheaves or bimdles. The watery 
solution deposited these compounds in white crusts on the 
surface. When dry, the matter was a white, easily friable, 

rd light substance. 
The lime-salt of another biliary acitl, other than cholic 
acid, was deposited in microscopic balls, with a dark out- 
line, not rarely imitating the shape of a mulberry. 

Botli lime compounds were mixed with each other. 
L Biliary colouring mattci*s were found in small quantities 
lb the ethereal and spirituous extracts. 

In the ethereal extract containing cholic acid there were 
also solid, fatty acids; from spirit they crystallized in scaly 
groups of crystals. 

Cholesterine was vainly searched for. 

The small residue of the concretion, which the various 
iatractions had left over contained carbonate of lime, 
nme magnesia, small quantities of phosphates of earths, 
ud rather much iron and alumina ; silicic acid was pre- 
tent in the vegetable matter, another part in the form of 
land. 

4. Wurzer ('Jahrb. d. Chem. und Pharm.', lS2i), 3, 
825), examined a gall-stone from a cow, and found three 
juarters of it to consist of the colouring matter of bile. 
b contained small quantities of the oxides of iron and 
Manganese. 

1 6. Brugnone, "On the Gall-stones of Oxen," ('Ann. 
Dhim.', 86,222, 1813). 

0. Gmelin obtained colouring matter from the gall- 
rtone of an ox, and tried several reagents upon it. Among 
flicni was nitric acid containing nitrous, which is now 

lognised as the best reactive for choloehrome in solution. 
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Gall-stones from tke Horse. 
Vicq.-d'Azyr. " Mem. sur les pierres biUaries" (* His- 
toire de la Socicte royale dc M^decinc,' 3, 224, 1779), 
mentions a calculus found in tlic hepatic duct of a hone, 
which was presented to the Academy by Poulletier de ll 
Salle. The calculus was brown, lamellated, with thick 
layerSj and its nucleus consisted of a small quantity d 
blackish bile. Exposed to the flame of a candle, it boiled 
and swelled up, burned in throwing out a little fiauic, miii 
left a porous, light charcoal. 

Analysis of the Gall-stone of a Sow. 
J. L. Lasaaigne, "Note on a new kind of Biliary Cal- 
culus found in Animals" ('Ann. Chini., 2nd ser., 31. 
220, 1820). Tlic animal had bi-en killed in the Veterinaiy 
School at Alfort, for anatoraiciil purposes, and contained a 
concretion in the gall-bladder. The physical nature of the 
Btoiie is uot described, but the chemical analysis is given 
as follows; 



1. Cholesterme . . . . .6-0 

2. White resin ..... 44-95 

3. Bilo ...... 3-GU 

4. AiiiiuaJ mutter and green, altered jeiin . . 4515 



I 



Total 

It may be conjectured that the white resiu was cholic 
acid. The absence of earthy salts, if not an omission of 
the analysts, is also a peculiar feature. Both the large 
quantity of choHc acid and the absence of earthy uintter 
would indicate that this calculus was formed in very acid 
bile. The presence of cholesterine distinguishes this cal- 
culus from those found in the ox and the horse, but the 
proportion of this substance to the resin is the reverse, 
that usually found in man — mere biliary resin sinks 
minimum, and cholesterine rises to a large figure. 
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CHAPTER IV. 

ORIGIN AND THEORY OP GALL-8T0NBS. 

HoHAN gall-stones mostly contain a resinous, biliary 
■matter, but, owing to the small quantity and the conse- 
quent difficulty of isolating it, it cannot easily be identified. 
The examination of ox gall-stonca affords, aa we have seen, 
the means of determining the natiu-e of the biliary matter 
contained in these concretions. They yield such a large 
quantity of cliolic and choloidic acid aa could never be 
derived from any bile with which the calculi might be sup- 
posed to have been soaked at the time they were taken out 
of the gall-bladder. There can be no doubt that both 
the cholic and choloidic acids have been deposited, together 
with the cholochrome, during the pathtc process in the 
Eving animal. 

In human gall-stonea these resinous, biliary acids are in 
(the free state ; in ox gall-stones a small proportion of them 
is combined with lime, by far the greatest amount being 
^so in the free state. The cholochrome of human gall- 
etones, when present in moderate quantity, is almost 
entirely combined with earthy salts or earths ; that of oxen 
is for the greatest part in the free state. When the amount 
of cholochrome in human gall-stones exceeds about 10 per 
cent, of the calculi, it is also present in the free state. 
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Almost all biliary concretions contain some eartliy 
alkaline salts, such as pliosphate and carbonate of lime and 
magnesia, or the compounds of these bases with undefined 
organic acids, with cholochrome, biliary acids, and fatty 
acids. 

Cholochrome, cholic, and choloidic acids, and earthy 
salts, thus present themselves as substances withont tlie 
. concurrence of which the more common forms of gall- 
stones would rarely be formed ; they are, in other words, 
essential ingredients of gall-stones. In man, gall-stonca 
contain a large amount of cholesterine in most cases, hiil 
that is a secondary ingi'edient, as the phosphatir crust is of 
the uric-acid or osa!ate-of-lime calculus from the urinary 
bladder, and is mostly crystallized around the other mattere 
forming the nucleus. There are human gall-stones which, 
Uke those from the ox, contain no cholesterine. Others 
consist almost entirely of cholesterine, with only a slight 
admixture of biliary salts. Both these classes of calculi 
are evidently the products of processes which differ mate. 
rially from the disease producing the ordinary calculi. 

In gall-stones from man stearate and palmitate of 
are mostly present; and it remains to be seen how far' 
those substances can assist in effecting tlie concretion of 
the detached particles of cholochrome, wliich I now ascribe 
to the cholic and choloidic acid. Let us, therefore, dismiss 
the hypothesis of the inspissated mucus, or the inspissated 
bile, which figure in our pathogeny as the mortar which 
combines the ]jarticles of the nucleus ; mucus is very rarely 
found in gall-stones, and an inspissation in the midst of 
fluid bile is quite incomprehensible. Moreover, even an 
indubitable inspissation of bile could not lead to an in- 
soluble concretion. We may, therefore, reject this hypo- 
thesis, and admit that the binding material of ike nudeut 
^all-i^toTies is eholie acid) or choloidic acid, or both. 
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The process by which gall-stones arc formed appears 
analoffoiis to that which produces that rare description of 
calculus in the urinary passages — the phosphatic or fusible 
calculus. It is a decomposition of the bile, akin to putre- 
faction. The compound amido-acids split up into their 
constituents, under the influence of a cause wliich remains 
to be ascertained, but is probably a putrid ferment absorbed 
from the intestinal canal. Under the influence of a little 
acetic acid, formed out of glycocoll and some other new 
acid produced by the putrefactive change, perhaps vale- 
rianic acid, cholochrome, a quantity of cholic acid, and a 
portion of choloidic acid, together wnth some salts and a 
little fat, are deposited. This is the process in the ox, and 
sometimes in man. But the bile of man differs in this 
respect from that of the ox, tliat it contains cholesterine, 
while that of the ox contains, at the most, only a very small 
quantity as compared to the other. This cholesterine is 
dissolved in the taurocholate of soda. But as soon as the 
acid of this sidt is decomposed the cholesterine is set free, 
crystallizes, and deposits uj)on any particle that may happen 
to be witlun easy distflnce, in the manner of all crystals, 
which like to post themselves upon prominent bodies. 

The presence of chloride of sodium, iron, copper, and 
other inorganic matters in gall-stones, has, no doubt, a sig- 
nificance in each case, but a saljordinate one. In some 
gall-stones from the ox, I have again found a sulphurous 
compound, already observed by Bolle in 1832. When 
boiled with hydrochloric acid, they gave out vaponrs which 
smelt like sulphuretted hydrogen and blackened lead-paper. 
I collected them in caustic potassa, mixed with some solu- 
tion of arsenious acid. On subsequent acidification, a 
yellow, somewhat orange-coloured deposit of a sulphur- 
compound of arsenic was formed ; but after drying, it had 
become brown and hard, and on sublimation yielded tcr- 
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sulphide of nrseiiic, besides leaving a quantity of charcoal ; 
thus proving that the gas was a compound of a carbo- 
naceous and a 8uli)hurous body in a volatile form, or a 
mixture of two analogous substances. 

Pulre/actioR of Bile. 

Some large bottles, full of bile, and well stoppered, 
been allowed to stand for the period of two years and 
year respectively. The bile had assumed a fcebJy 
reaction, a bright port-wine coloiu-, and had de[Kisited 
copious flaky, green and brown deposit, mixed with whil 
chalk-like particles and greenish crystals. This depi 
on analysis, was found to consist of cbolochromo, cbollO 
ncid, ])hosphate of lime and magnesia in dichroie crystals, 
and mucus. The fluid part of tlie bile was found to con- 
tain principally choloidiite of soda, with little cholate, 
taurine, valerianate, and acetate of soda and ammonia, 
phosphate of soda, but no glycocoli, nor any glycocholic or 
taiirochoHc acid. It was quite clenr that the bile had 
spontaneously undergone a decomposition similar to that 
which is effected by boiling with acids or alkalies — a 
decomposition which, in its main features, has already been 
described by Gorup-Besanez. Glycocholic and taurocholic 
acids had split respectively into glycocoli, taurine, and 
cholic acid. The cholate, probably, or some other decom- 
posing substance, had yielded valerianic acid, which had 
combined with soda, or with annuonia, which latter p 
faably originated in the decomiwsition of glycocoli. T 
compound being the amido-acid of acetic acid, no doubt in 
this process, as in the putrefaction of urine, jicldcd the 
acetic acid, which combined with the necessary amount of 
soda, and precipitated a portion of the cholic acid, whi 
the greater portion of this acid remained in solution coi 
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bined with soda, and became ftxrther metamorphosed into 
choloidic acid, and perhaps other products of decomposition 
of an acid nature. The cholocbrome hud, uo doubt, been 
precipitated by the new acid before cholic acid, as its acid 
properties are much less pronounced. The port-wine 
colour of the fluid was probably due to some metamor- 
phosed cholochrorae, possibly cliolochromic acid, or a 
derivate. That cholochrome, cholic acid, and crystallized 
phosphates are precipitated in this process had not been 
observed by Gorup-Besanez, who had also neither found 
' valerianic acid nor explained the origin of the acetic acid, 
which he undoubtedly discovered ('Ann. Chem. Pharm.', 
lix, 129). 

Gorup-Besanez extracted also a mixture of fatty acids 
from putrid bile, among which he beUeved to have recog- 
nised margaric acid. This acid, or its fellow, stearic acid, 
is a component of the first deposit formed in putrid bile. 
But, like cholesterine iu ox bile, this ingredient is too 
easily lost sight of, in consequence of the small (juantity in 
which it is present. 

When Gorup-Besanez allowed bile to decompose at a 
temperature of from 25° to 30° R., exposed to the fi-ee 
access of the air for a [renod of three weeks, he obtained 
choloidic arid as the principal product of decomposition. 
When, however, he exposed bile to the air for three 
months, in a cellar, at a temperature varying between 10° 
and 12° R., he found cholic acid instead of choloidic. In 
both cases the decomposed mass had an offensive ammo- 
niacal smell and a marked alkaline reaction. Taking into 
consideration only one element, viz,, that of time, he con- 
cluded that choloidic acid was the forerunner of cholic acid ; 
that the latter was produced from the former ; that the pre- 
lence of cholic ocid was evidence of a more advanced stage of 
decomposition than that of choloidic acid. But he omitted 
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to take into consideration the most important circumstanre— 
that the specimen of bile which yielded the cholic acid had 
been subjected to a much lower temperature than the spe- 
cimens whicli yielded the choloidic acid, and had thus lieen 
influenced by agencies which, above all others, retard the 
decomposition of animal matters. His assumption, there- 
fore, while unsupported by any direct proof, is opposed by 
the ai^iiment that we know choloidic acid only as a pro- 
duct of decomposition of cholic acid ; that we cannot repro- 
duce cholic from choloidic acid ; and, further, by the results 
of my own inve-stigations, which showed that bile, after 
one year's and after two years' decomposition, contained 
principally choloidic acid, a portion of this biliary element 
only being precipitated in the fonii of cholic acid. This 
precipitate, it is but right to conclude, was produced at a 
time when cholic acid prevailed ; for had choloidic acid 
prevailed at the time of the formation of the new acid 
(acetic, valerianic, and others), the deposit must have con- 
sisted of choloidic acid, or at least contained some choloidic 
acid, while, in fact, it contained hardly any, or none. No 
cholic acid remained in solution. On account of these, 
data, I believe that we must rei'erse the order of succession 
assigned to those acids by Gonip-Besanez, giving to cliolic 
acid priority in time, to choloidic acid ultimate supremacy, 
and ascribing to its break up into the fatty acids above 
mentioned the destruction of the biliary state. 

Bile decomposed at a moderate temperature during nine 
months was found by Gorup-Besanez to exhibit an acid 
reaction, due to the presence of acetic acid in a free state. 
It consequently had the same reaction as the specimens 
examined by myself. He does not state in what condition 
the biliary acid was present, which is much to be regretted, 
as free acetic acid could not be present so long as any 
cholate or choloidate remained in solvition, the acids of 
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which salts, in his analyses, he always precipitated by 
acetic acid. 

Diagram exhibiting the Decomposition of Bile. 
First Stage. The bile is neutral or alkaline. 

Taurocholate of soda yields ■{ m ■ ,^^| 

,,, , , , . , . , , fCIioiatc of soda. 
U tycocliolate ol soda yields < p. .. 

Margarate (palmitate) and stcarate of limel , .^ , 

->, L i, rr J ). are deposited. 

rnosphate of lime and magnesia J ' 

Second Stage. The bile becomes acid by the supervention 
of a new (valerianic?) acid, whose origin is undecided. 

Cholate of soda deposits cholic acid. 
Soda-salt of new acid is formed. 

Cholochrome is precipitated ; a part only remains dissolved, 
giving to the fluid a crimson coJoiu-. 

Glycocoll yields \ . 

'' L Ammonia. 

Tliird Stage. The bile continues acid. ^H 

Cholate of soda is transformed into choloidate. The latter 
deposits some choloidic acid (?). 

Choloidate of soda yields fatty acids, products of decom- 
position ; among thera, probably derived from glycocoll, 
is found acetic acid. 

The alkaline condition during the first stage, observed 
by Gorup-Besanez, occurs only when bile putrefies at a 
high temperature, so that the mucus imdcrgoes active 
decomposition, and produces ammoniacal compounds. The 
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bile upon whicli I operated, at low temperatures, and with 
moderate access of air, I could not at any time discover tu 
be alkaline. In one case Gonip-Besanez observed the 
acid reaction to give way to a second alkaline reaction, but 
did not notice any corresponding essential changes. Owing 
to these uncertainties, I have not distinguished as stages 
the neutral, alkaline, acid, and last alkaline conditions. 
Gorup-Besanez is of opinion that the docoiiiposition of the 
primary bOiary acids is not effected until an acid reaction 
of the bile appears, because only at that juncture does 
acetic acid produce a precipitate of cholic or choloidic acid. 
But this negative test appears to me only relative, because 
the acids may be decomposed, and yet acetic acid may 
produce no immediate precipitate, more acetic acid being 
required to cause a precipitate at the period when the \~ 
is yet neutral or alkaline, and when no adventitious a 
has yet taken the edge off the alkaline phosphate of soda 
which is invarialjly present in bile, and though not very 
evident to test-paper, neutralizes some acid before an acid 
reaction can become established. To the naked eye, i 
first stage is characterised by the deposition of whi 
granules, partly on the top of the fluid, partly at the* 
bottom, partly against the walls of the vessel, which consist 
of palmitate, stearate, cholate, and phosphate of lime. All 
the stages, no doubt, gradually pass into each other; and 
the above diagram, while considered useful for illustration, 
nmst not be considered as an absolute syllabus of : 
variable process. 

Analt/sis of Putrid Ox Bile. 

It is necessary to separate some of the white granule! 
from the fluid, in order to show, by combustion and trcal 
ment with acidulated ether, that they contain cholate a 
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palmitatc or atearate of" liiiK^. Tlit free fatty acid forms an 
emulsion on boiling with pliospliate of soda. 

The principal step in the analysis of this fluid is the 
filtration and separation of the deposit. A bag of twilled 
calico is best used for that purpose. When the fluid has 
percolated, the smeary deposit in the bag must be kneaded 
with cold water, as otherwise it is impossible to wash it. 
When well washed, it is mixed with boiling alcohol, and 
boiled with it for some time ; it is then again jnit in the 
washed calico bag. The filtrate, on cooling, deposits a 
large quantity of crystalhzed cholic acid. The mother- 
liquor, on evaporation, yields little chohc and some cho- 
loidic acid. That part of the deposit which boihng alcohol 
did not dissolve is wi-U washed with alcohol, and extranti'd 
with a boiling solution of carbonate of potassa. This solu- 
tion takes up the whole of the colouring matter, and leaves 
behind a white mass of coagulated mucus, mixed with 
greenish crystals of phosphate of lime, which are separated 
by Icvigation. From the soda-solution the cholochrome is 
obtained as the green modification, choIocMoine, by precipi- 
tation with hydrochloric acid. 

The deposit, therefore, is made up of stearate and 
palmitate of Umo, rholic and choloidic acid, cholocliromc, 
phosphate of lime i» crystals, and mucus. 

The port- wine-coloured fluid part of the bile is treated 
with sulphuric acid in shght excess; a large quantity of 
choloidic aci<l is then precipitated as a pitchy (nass, which 
is easily soluble in warm alcohol, and contains but little 
cholic acid, deposited in crystalline granides after long 
standing of the alcoholic solution. The excess of sulphuric 
acid is removed, and any free acid neutralized by boiling 
"the fluid residue with carbonate of baryta. When evapo- 
rated, this solution deposits resinous chohc acid {which 
does not decompose carbonate of baryta), to be extracted 
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by alcohol. The alcohol causes a crystallization on standing 
with the fluid. The crystals consist of sulphate of soda, 
phosphate of soda, and taurine, to be separated me- 
chanically, and in the ultimate mother-liquor of the decrys- 
tallized substances some triple phosphate is obtaiued, as 
also some chloride of ammouium, to be obtained pure by 
sublimation. The alcohol retains the acetate and valerate 
of ammonia, wliich salts, after evaporation of the alcohol, 
yield their acids on distillation with sulphuric acid. The 
addition of this latter acid still precipitates some resinous 
biliary nmttei-s. 

The fluid part of putrid hile, therefore, contains cho- 
loidate of soda, a little cholate, a red colovuHng matter, 
taiuiiie, valerate and acetate of ammonia, phosphate i^. 
soda, chloride of ammonium, and some other as yet uiii 
termined matters. 



Putrefaction and Analijisis of Human BUe. 
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As human bile can oidy be obtained in quantity from 
persons who have died from disease, it will not easily afford 
the materials with which to repeat the experiments insti- 
tuted with ox-bilc, which is fresh, healthy, and normal. 
Human bile, promiscuously collected in the dead-house, 
even allowing it to contain the normal ingredients, is 
mostly vitiated by a large amount of albumen, which enters 
the gall-bladder by endosmosis during the interval between 
death and obduction. This albumen coagulates in part 
during evaporation of such bile on the water-bath, another 
part remaining dissolved. If, then, such bile be subjected 
to putrefaction, the process takes place under difierent con- 
ditions, and yields, therefore, different results. This difier- 
ence mainly consists in the circumstance tliat the alkaline 
products of decompoaitioQ of albumen eitlier neutralize the 
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acid products of the (iecomposition of bile, which would 
precipitate insoluble compounds or dissolve thera again 
should they have been precipitated. Deducting the pro- 
ducts of the putrefaction of albumen, the products of the 
putrefaction of the bile itself are the same as those obtained 
from ox-bile, although they are in a different form. Human 
bile ia mostly neutral. When dissolved iu alcohol, it parts 
with the mucus and albumen, and the filtrate, after evapo- 
ration of the alcohol, leaves a i-csidue, which is entirely 
soluble in water, and such solution is neutral and not pre- 
cipitated by oxalic or acetic acid. Sometimes, however, 
human bile exhibits an acid reaction ; this, on similar 
treatment with alcohol, and re-sotution in water of the 
residue, yields a plastery precipitate of choloidic acid. 
When complete precipitation has been effected, the filtrate 
evaporated, and the concentrated fluid treated with alcohol, 
prismatic crystals of taurine are sometimes obtained. The 
solution always yields ammonia. 

Human bile, which has been allowed to putrefy in a 
stoppered bottle, emits a horrible odour, is of a reddish- 
brown colour, and apait from the deposit perfectly clear; 
it has an acid reaction. With acetic acid it becomes 
troubled, and deposits a resinous precipitate; but the 
supernatant fluid remains thick, and does not become clear 
even on boiling and standing ; the addition of hot alcohol 
resolves the turbidity. 



CHAPTER V. 

ANATOMY OF GALL-STONE DISEASE. 
Calculi in the Liver and JlepaHc Duels. 

Some authors, probably bearing in mind the li 
number of cases on record in literature in which coi 
tions had been found in the bile-ducts traversing the 
stance of the Hver, liave expressed the opinion that sni 
calcidi were frequent. But when it is remembered that 
these recorded cases are spread over the medical literature 
of more than two centuries, the erroneous nature of 
opinion is at once apparent. Mon'over, the tenn " 
quent," without reference to a standard of comparison, 
unmeaning. Ilenoiiius and Plater possessed no such 
standard of comparison, which could have justified their 
behef that concretions in the hver were frequent, when 
they admonished their contciiiporaries to search the livrr 
attentively, as it might hide concretions ; their object was to 
overcome the apathy for anatomical research on a partici 
subject, and they said, "Gall-stones in the liver are frequent,^ 
impljing, we must assume — " compared to what you, 
contemporaries, believe to be their number." Mutthioli 
had gone further, and had declared gall-stones in the liver 
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Lto be more frequent than calcuU in the kidneys. Thi^f 
obvious error waa corrected by Morgagni and Valsali|^| 
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At the present time it may be said that out of one hun- 
dred cases of gall-stone disease, in five only are the calculi 
deposited in the raniifications of the bile-ducts, which is 
all the more suqirising as many calculi, even those found 
in the gall-bladder, derive their nucleus from matter which 
in the first instance was formed and deposited in the finest 
ramifications of the biliary ducts. 

The calculi fouud io the bde-duets in the substance of 
the liver sometimes contain some inspissated bile, which is 
soluble in water. Bouisson examined six calculi from the 
liver, and observed considerable quantities of bile in four 
of them. The two calcidi which did not contain any 
C9onsisted exclusively of a mixture of cholesterine and 
cholochrome. Pierquin found a calculus of the size of a. 
pigeon's egg in a hard cyst of the liver, which consisted 
entirely of cholesterine. In a case where Guilbert found 
the common duct obstructed by a calculus the whole of 
the bile-ducts of the Uver were filled with black, gravelly 
matter. Other ingredients of the gravel and calculi found 
in the hepatic ducts, such as cholochrome aud altered 
cholochrome, have already been referred to. AVith the 
exception, then, of cidculi with prevalence of fatty matter 
and carbonate of lime, all other varieties of calculi, such 
as are most commonly found in the gall-bladder, seem to 
have been encoimtered iu the branches of the bde-duets. 

In a few cases the liver-ducts have been found filled with 
concretions to such a degree that the tissue of the liver 
could not be cut through with a scalpel. Such a case has 
been recorded by Chopai't. Another one, in which the 
substance of the liver was hardened in consequence of the 
deposition of sandy and calculous matter, has been recorded 
by Portal. The same author found in the hardened and 
enlarged liver of a female who had died of jaundice the 
hepatic duct and the canals leading into it filled with 
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*' concreted and stony bile," to such a degree that not even 
the smallest probe could be introduced into any of the 
tubes. 

The formation of these calculi is due to a disease of the 
bile and a partial obstruction of one or more of the 
bihary ducts. If any duct, as Bouisson and Fauconneaii- 
Dnfresne suppose, were entirely occluded by adhesive 
inflammation or any other cause, a calculus could not be 
formed, as is always the case in perfect closure of the biliaiy 
passages ; the bile would simply collect, and enlai^ the 
duct to a considerable size, but it would then stit^ate and 
regurgitate upon the secreting cells, stop their further 
action, and by a process of diffusion enter the circulation, 
so as to produce a low degree of biliostty or a true jaundice. 
The formation of a calculus in any of the ducts is easily 
understood by the aid of the following hypothesis. The 
bile is in a state of putrescence. Every one of its particles 
as it leaves the liver-cells is decomposed, and prccipitatw 
both the chok'sterine and cholochrome. The epithelium of 
the bite-ducts, whether by a faihmi of nervous influence 
and of nutritive material (as in the case of the epitheiiuni 
of the tongue in syncope) or by direct contact with the 
dLseased bile, is mortified and shed ; it concretes into 
masses with the cliolochrome and cholestcrine and other 
matters, and assumes or, perhaps, retains the shape of 
tlie tubes from the surface of which it was shed. Such a 
cast either obstructs an entire duct by itself, or a number 
of casts collect and produce an obstniction. The biio, 
continuing to collect behind the obstruction, deposits more 
matter and enlarges the duct throughout, and more par- 
ticularly at the obstruction, to the extent of letting out a 
portion of the bile. Every portion of bile, as it passes, 
leaves an amomit of matter deposited upon the ob.struction, 
which thus grows in size, expands the gall-duct in its turn, 
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and is ultimately found in a bag formed by the enlarged 
gall-duct. 

A very instructive case, which may be explained in this 
manner, was described by Rcverhorstius (' Diss. anat. 
raed. de molu bilis circulari ejusque morbis'), and the 
appearances found in the gall-duets were represented on 
an engraved plate, which Coe reproduced and attached to 
his work as liis plate ii. Seven secondary hepatic ducts 
are there shown to contain each one calculus, in a bag-Uke 
enlargement. 

Calculi in the gall-ducts are rarely found in cases where 
there has not been a definable disorder or disease of the 
liver during life. This was notably the ease in the obser- 
vation of Faiiconneau-Dnfresne, in which branched calculi 
were found in the principal ramifications of the hepatic 
duct of a phthisical patient, who died thirty years old, in 
the Hopital de la Chiu-itc, in 1831. They were black, 
and measiu-cd four lines or nine niillini^tres in their greatest 
diameter(which we must suppose means length). In similar 
cases the parenchyma of the liver has been found changed, 
not rarely to the extent of inflammation and purulent 
destruction. 

Concretions are sometimes found in the liver which have 
had no connection with the gall-ducts, and are consecinently 
not biliary. Sueh are the concrements found in closed 
capsules, and the tubular deposits of lime-salts in the inte- 
rior of the veins. Cmveilhier and other anatomists have 
described concretions suiTounded by fibrous capsules, into 
which apparently no gall-duct entered, and from which no 
gall-duct left. In such a case the question whether the 
concretion is biliary or not has to be decided by chemical 
analysis. Bouisson fouuil a calcidus near the surface of 
the liver, of the size of a pea, and consisting of carbonate 
of lime. He therefore judged it not to have been a true 
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biliary calculus. The calculi which Plater found in the liicr 
are not stated by him to have been found in the gall-duets, 
as is claimed by Bouisson, ]''auconnenii-Dufrcsne, and b 
number of other authors. They were venous concretiooa 
or phlebolithes, "hollow, and filled with black blood," as bas 
already been shown in the remarks on this oI>servation of 
Plater, whicli are contained in the " Digest of HistoiicHl 
Literature," pp. 20 and 21. 

Sometimes the changes in the tissue of the liver which 
have preceded or succeeded the formation of calcidi in 
the ducts are so considerable that the concretions are 
found in places which will not admit of any very reliable ex- 
planation. In a case related by Pierquin ('Journal des Pro- 
gres,' &c., torn, xvi, No. 252} an extremely hard cyst, wilh 
fibrous, thick, almost scirrhous parietes, situated in tlie 
middle of various alterations of the liver, contained n cal- 
culus of the size of a pigeon's egg, and consisting entirely 
of cholesterine. Another cyst, exactly similar to the 6rat, 
contained a calculus of the size of an ahuond. In the 
substance of the liver several other pieces of cholesterine 
were found distributed. These Pierquin assumes to have 
been parts of a large calculus, which he further supposes to 
have been broken as if by some violence. He lias, how- 
ever, not brought fonvard any plausible grounds by which 
we could be moved to adopt those assumptions. JH 

As a curiosityj it may be noticed tliiit Cruveilhier {* AtMlH 
Path.', livr. xii, p. 5) found some small concretions ins 
supplinicntary biliary duct, which conmiiniicated with the 
bilc-ducta of the liver, but had no outlet towards the 
duodenum. 

The symptoms of calculi in the biliary ducts are pecu- 
liar, not only on account of the disorder of the liver which 
precedes theii' foiination, but also by the pccuhar pain ajid 
intermittent fever which they occasion, and which has been 
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termed hepatic colic. They do not iiecessarily, and, on 
the contrary, but mrely, give rise to jaundice, a circumstance 
which strengthens the liypotliesis above given of the 
manner of their formation. If their position affects the 
outlets of a number of gall-ducts, the absence of jaundice 
denotes that the flow of bile was only partially oljstructcd ; 
where the calculi command only the outlets of smaller 
portions of the liver, without causing jaundice, the same 
explanation is admissible, together with another, namely, 
that the obstruction to the flow of bile concerns too small 
a portion of the liver to cause icteric symptoms in the 
body generally. 

Calculi in the hepatic duel. — The occurrence of calculi 
in this particular part of the biliary passages is rare, 
because there are no conditions favorable to their forma- 
tion; and in case there arc any formed they can, as long 
HS they arc of moderate size, move on either into the cystic 
iluct or, what is easier, into the common duct. Calculi 
found in the hepatic duct are mostly large and immovable; 
during life they proceed with nmcli pain through small 
distances, or are entirely quiescent. Jaundice and tume- 
faction of the liver are always observed, but the gall- 
bladder never increases iu size. The following cases have 
been placed under this category. Andral (' Clin. Mtsd.', 4, 
347) found a small calculus at the junction bf the hepatic 
and common duct, which did not appear to be arrested 
there by any particular impediment. In another case the 
same author (349) found the hepatic duct very much 
dilated and filled with biliary concretions; the cystic and 
common duct, however, obliterated by thickening of their 
walls. In the remarkable case so artistically represented 
by Cmveilhicr ('Anat, Path.', livr. xii, p. o) a number of 
greenish calculi, cemented together so as (o form an irrc- 
guldT mass of the size of the duodenum, tilled the enlarged 
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common and hepntic ducts. In tbo ' Gaz. Med. de Pal 
of December 30th, 1843, there is a notice of an obsen'sHon 
said to have been made by Wilson npon a patient in St. 
George's Hospital. The hepatic duct coatained a caki 
of the size of a filbert. 

If the hepatic duct is completely closed, the consequent^ 
dilatation of the parenchymatous hepatic ducts becomes 
very great. This dilatation makes it possible for gall- 
stones which are contained in the dilated part to move 
towards the duoilenmn without causing much disturbance. 
In this case the dilatation is, of course, caused by the accu- 
mulation of bile ; in cases, however, where it is caused by 
an accumulation of calcidi it can, owing to their growth, 
reach such a degree that the duct bursts and discharges 
the calculi, either into the abdominal cavity, with fatal 
effect, or into bags and cavities formed by adhesive inflaoi- 
mation. 

The following case, in which the hepatic duct was a 
pletely obstructed by a calcidiis, is peculiar, as being com-'' 
plicated with gall-stones in the parenchyma of the liver, 
the whole disorder being the consequence of injury to the 
hver. It is related by B. Voisin, in his ' Mem. sur la phy- 
siolrgie du foie,' Paris, 1853, as follows : — " In 1826 there 
died, at the Hopital de ia Charite, in the clinique of 
fessor Choniel, a man, set. 50, who had a very strong jai 
dice, of which he had suffered for six months, and wl 
had appeared after a fall in which the right side of the 
abdomen had been struck. At the autopsy the hver-tissue 
was found softened and full of calculi. One of the lar] 
calculi closed the hepatic duct. The gall-bladder contail 
no bile." 

GdU-stoiics ill Ihe galUbhidder ; circumsianccs favouring 
their fonnnlion. — The majority nf gall-stones are formed in 
thu gall-bladdor, even though their nuclei, as in the case 
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which I have related, have originated in the smallest biliary 
ducts. ITiis frequency is explained by various circum- 
stances which favour concretiou, and are as follows. 

Supposing tliut the original putrefactive decomposition 
of the bile lias left a precipitate or a nucleus of casts in the 
gall-bladder, and assuming, further, that the bile, as it is 
discharged by the bile-ducta into the gall-bladder, is healthy 
and uncontaminated, it woidd, on arrival in the gall-bladder, 
be mixed with a small portion of decomposed bile, adhering 
to the nucleus or loose particles precipitated by the original 
disease. Some time being required for setting up fer- 
mentative action, it would here be afforded with the 
grcJiter effect, as each portion of bile on entering would 
immediately be subject to the putrefactive influence, so 
that at the end of a few hours the whole of the contents of 
the gall-bladder would be decomposed, 

'ITie bile thus decomposed remains confined in the closed 
bag of the gall-bladder, and is, witliont intermission, slightly 
agitated, not enough to prevent the deposition of particles, 
but quite sufficient to cause their agglomeration by means 
of so plastic a binding material as cholic acid. Choles- 
terine is deposited upon the nucleus mainly by means of 
that attraction which bodies with uneven surfaces exercise 
upon all hinds of crystallizing matter; only in cases where 
the nucleus cannot be assumed to have been anything else 
but a crystal of cholcsterine, or a tuft of small crystals, has 
the increase of the calculus to be ascribed to that attraction 
which one crystal exercises upon another of the same kind, 
or upon matter of the same nature in solution. 

When the gall-bladder contracts, it only ejects the greater 
part of its contents, for its attachments to the liver clearly 
show that it never can contract so completely as not to 
leave any cavity. For this reason deposits of whatever 
kind are hardly ever evacuated, but remain in the gall- 



i 



184 TREATISE ON OALL-BTONES. 

bladder for an indefinite time, even if not converted into a 
stone by means of a binding material. 

Position and shape of calculi in the cifsi. — The majority 
of gall-atones are free in the gall-bladder, aud capable of 
assuming nnj position. While the body is in the erect 
position they oi-e mostly in the fundus of the bladder, but 
by slight movements, such as sudden contractions of the 
abdominal walls or by changes of posturt^ principally 
reclining in bed and by the pressure of a full stomacb, 
they can easily be moved to any yiiirt of the gall-bladder. 
This freedom of movement is materially assisted by their 
specific gravity, which is very little higher than that of the 
bile in which they are contained. 

The contraction of the gall-bladder, whether it is pcri- 
Btaltic or otherwise, has the effect of creating a current 
towards the orifice into the cystic duct. In this direction 
gall-stones are most commonly carried, and the syoij)- 
tonis of their passage begin immediately after they have 
become fixed in the neck of the gall-bladder or the 
orifice of the cystic duct. It is not rare to find a cal- 
culus in this position at post-mortem examinations. Coe 
has given an illustrative engraving of such an obsen-a- 
tioD. 

The shape of calculi in the gall-bladder depends in part 
upon their composition, in part upon their number. AVhen 
n single calculus is contained in the gall-bladder it is 
mostly globular or oblong or egg-shaped, more rarely 
irregular. When several calculi are contained in the gall- 
bladder they exert a friction upon each other, which, no 
doubt, is mainly caused by tlie movements of the <iia- 
phragm in breathing. This friction is most effective during 
the period of formation, but uftects the calculi in a lesser 
degree after they are onrc consolidated. The results are 
the various shapes of gall-stones refen'ctl to under the 
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pnragraph on this subject in the chapter devoted to tlie 
consideration of physical properties of gall-stones. 

Gall-stones in the gall-bladder which become so nume- 
rous as to keep closely in their relative positions coalesce 
not rarely with each other. In this manner the whole of 
the contents of a closi'ly filled gall-bladder has been 
known to become united in such a manner as to form one 
solid mass, of the shape of the frail-bladder. In some 
cases, as in that of which the preparation is preserved in 
the museum of the Royal College of Surgeons, the cavity 
of the gall-bladder was greatly enlarged; in other cases, 
however, the gall-bladder was diminished in size. 

Numerous calculi, fitted against each other by attrition 
during formation, and entirely filhng a contracted, normal- 
sized, or enlarged gall-bladder, are of frcqnent occurrence. 
They may be diagnosed during life by the touch through 
the relaxed abdominal walls (as in the case of the American, 
related under the section on tlie curative effects of 
Carlsbad), or by the sound on percussion in cases where 
there is a sufficient amount of bile surrounding them to 
admit of their free movement, or they may be inspected 
after having been passed during repeated attacks of gall- 
stone colic. 

Biliary calculi impacted in the walls of the gall-bljuldiir, 
in pouches or abnonnal passages, have been observed in a 
number of instances. They must be distinguished from a 
peculiar kind of concretion which is sometimes deposited 
in the small glands in the walls of the gall-bladder, and 
which is not derived from the bile. 

In a case which came imder my observation a biliary 

calculus was impacted in a pouch of the upper third of 

the gall-bladder, in such a manner that only a roundish 

surface projected iuto the cavity, which was filled with 

r numerous calcuh and mortar-like gravel of cholesteriae and 
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colouring matter. That side of the gall-bladder in whid 
the calculus was fixed had been firmly united with the 
duodenum. Several yeai-s before his death this patient 
had passed gall-stoiiea by the bowels after severe and pro- 
longed attacks of folic, i'roni the large amount of adhesive 
inflammation and the appearances of the duodenum, I c 
eluded that the evacuation of the gall-stones had 1 
place, at least iu part, through an opening formed, I 
ulceration or sloughing, between the cavity of the bladder 
and that of the duodenum. The outside of the bladder 
exhibited a narrow aperture, which led into the pouch con- 
taining the gall-stone. 

Bouisson remarks that these " framed " calculi, 
terms tliem, were believed to have been formed in raucoits" 
follicles or accidental pouches of the wall of the gall-bladder, 
lie himself believes them " to be formed in folds of the 
raucous membrane, where bile could easily stagnate, orij 
follicles {lacuncs) of the mucous membrane, where the c 
ments of bile, mixed with mucus, concreted into a nucteol 
round which afterwards ingredients of bile were deposited 
This opinion he bases on two preparations in the museul 
at Strasburg. In the one the fundus of the biUarj' vcsici 
shows a valve-like fold, and underneath it a gall-8toue-li| 
{sic) deposit. In the second prepai'ation a thick calculus I 
impacted in the upper part of the gall-bladder, whose wd 
are here enlarged and much changed in their texture. 

Whatever may be the nature of these concretions, the" 
preparations In which they are contained by no means 
bear out the hypothesis of Bouisson. The calculus of the 
first preparation, if calculus it can be termed, may have 
been foimd in the place where it remained, but can hardly 
be called impacted. I'he calculus of the second preparation 
moat probably penetrated the wall of the bladder in the 
course of some ulceration. Bouisson is quite correct when 
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he speaks of concretions the products of tlie mucous follicles 
of the gall- bladder, but he errs in believing them to be 
biliary ; they should be termed cysln-foUkular. 

Already Galcati (' Acta Acad. Scient. Bologn.) found 
some 8ueh small concretions in the glands of the gall- 
gladder; the orifices of these glands were, however, not 
visible. In a ease observed by Morgagni the orifices of 
these glands could be seen to be open, and the calculi were 
visible in the enlarged follicles, Mareschal (' Quolques 
remarques sur les maladies dc la Vesicule,' these, 1811) 
found small black, more or less hard masses within the 
walls of the gall-bladder. Fauconneau-Dufresne found 
Beveral masses of black matter, of the size of lentils, de- 
posited in the walls of the gall-bladder of a female aged sixty. 
The matter had the consistence of wax, and when the spot 
in which it was depositetl was jjresscd between tlie fingers 
it came out of five or six pores in the shape of little worms. 
The same author observed in the walls of the gall-bladder 
of a man aged thirty fom or five hard, black concretions, of 
the size of millet-seeds, or a little above ; they were visible 
through the internal membrane, and appeared to be con- 
tained in the follicles ; the orifices of some of the follicles 
were indicated by black points, others were not visible. 

The composition of these cysto-folbcular concretions does 
not appear to have been inquired into. 

It 13 not easy to confound gall-stones impacted in the 
■wall of the gall-bladder or cysto-follicular concretions with 
concretions of another kind which have to be described as 
ossification or, better, calcification of a part of the gall- 
bladder. But as some authors have thought such a mistake 
possible, it is well to advert to the means of its prevention. 

Concretions due to calcification are mostly the products 
of the peritoneal part of the gall-bladder ; they lie between 
the muatndar and peritoneal cout, and on the free surface 
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appear as white, cartilaginous patches, while tliey rarely 
atftct the aspect of the inner coat of the gall-bladder. In 
old and worn-out cattle these ossified plat«a are not rarely 
inct with. 

IJouisson ailverts to some human gall-bladders showuig 
this peculiarity which are preserved in the museum at 
Strasburg. The one exhibits a rather extensive calcification, 
tlie other only shows a protuberance between the walls of 
the bladder which a superBcial observer might have uiistakebi 
for a gall-stone in the cavity of the gall-bladder. 



Changes in the Gall-bladder produced by Calculi. 
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When gall-stones remain for any length of time in the 
giill-bladder, they mostly produce some change in its tex- 
ture. The process by which this is effected is probably 
the following. 

After various attempts at expulsion of the concretions, 
which may have rcsidted in the discharge of some of ihcui, 
the mucous raendjrane of the vesicle becomes confuted and 
at last inflamed. The inflammation may subside, or recur 
and subside apuin at repeated intervals, leaving each time 
ft deposit of formative material between the coats. This 
material becomes organized, and increases the thickness of 
the bladder to double, treble, or manifold itsnormat thickness 
Such a thickened gall-bladder I found in a case of gall- 
stone disease of many years' standing. Its connections 
with all other surrounding parts were such that it had to 
be dissected out with the greatest care, and yet it rcTnainnl 
uncertain whether the dissecting knife had not crcatird 
artificial divisions. A general accompaniment of thickening 
is contraction. The concretions in the interior becoiue 
closely and himiovably impacted, and, after a time, the 
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interstices between tlie calculi beinp all filled up with new 
matter, bile ceases to enter the goU-bladder. 

Under certain circumstances, which can at present not 
be defined, the irritation produced hy gall-stones causes 
softening of the mucous membrane and ulceration. As 
ulceration in the gall-bladder occurs without the presence 
of calculi, other causes, such as decomposed bile or dis- 
eased conditions of the mucous follicles of the gall-bladder, 
do, no doubt, contribute in producing the effect draeribed. 
Ulceration once estabUshed, it generally leads to perforation 
of the gall-bladder, but in rare cases only does this per- 
foration take place into the abdominal cavity and produce 
death. It is more frequently accompanied by adhesive 
inflammation in the neighbourhood, which agglutinates the 
gall-bladder to the stomach, the duodenum, or the colon, 
and makes the formation of an abnormal passage to oue 
or other of the cavities of these viscera possible. Through 
these apertures gall-stones are discharged, and the disease 
becomes cured. More rarely a gall-stone settles in the 
artificial passage thus produced, and, the surrounding parts 
healing, becomes permanently impacted, 

Baillic relates a case in which there existed a narrow 
canal which united the cavity of the gall-bladder with the 
cavity of the pyloric end of the stomach. It is, however, 
yet a question whether this canal was the residt of the 
passage of a gall-stone in that direction. Such an ab- 
normal communication has already been observed by 
Vesalius, and by him at first been mistaken for the normal 
bile-duct. The commonest case is an abnormal opening 
into the duodenum, next into the colon. Gall-stones also 
leave the gall-bladder through ulcerated openings in the 
direction of the umbilicus and urachus, to be discharged 
at the navel or through the urinary passages. When the 
ulceration takes place upon the side attached to the liver. 
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chronic inflammation and ulceration of the Uvcr is the 
result ; the liver adheres to the peritoneal wall. An abscess 
forms at last, and points in the right hypochondriac region, 
where it opens spontaneously or is opened, to dischai^ a 
mixture of pus, bile, blood, and gall-stones. Many cases 
get well ; others, in which the destruction is extensive, hist 
for many years, with constant discharge of pus. bile, and 
gall-stones from fistulous ojienings. The hver at last be- 
comes almost entirely destroyed, and these unfortunate 
sulferers sink into a kind of marasmus, which wears tlicu 
bodies to skeletons and almost entirely destroys their 
mental faculties. This was the case in a Norfolk farmer, 
formerly a strong and healthy man. The disease lasted 
sixteen years, until his death, ITie case was related to me 
by a medical friend now dead, the brother-in-law of the 
unfortmiate agricultiu'ist, Bonnet ('Traitc theor. et 
prat, des nialad. du Ibie,' 1841) and Morgagni have men- 
tioned cases where gall-stones made their way to abscesses 
of tho liver. They have, however, not excluded the possi- 
bility that these gall-stones were themselves the cause of 
abscesses of the liver, and passed out with the products of 
the abscesses. 

Atrophy, closure and obsolescence, are other consequcnocs 
of the irritation produced by gall-stones. The attenuation 
of the bladder in phthisis is very marked. When ulcera- 
tion is seated in the neck of the bladder, and involves 
the aperture of the cystic duct, and heals without leading 
to any perforation, it produces obhteration of the duct. 
If the gall-stone had been expelled, and the entire inner 
siuface been in a state uf inflammation, the gall-bladder 
j may now become eutirely obsolete ; that is to say, its cavity 

may disappear by coalescence of ils walls, and the ana- 
tomist may find nothing but a lump of hard tissue. If 
the gall-bladder contained a c^culus it will, after the 
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closure of the cystic duct, contract around it, and remain 
quiescent with its charge for the remainder of lift;. Such 
was the case related by Fenielius : — " Some decrepid old 
man, who was ver}' much inclined to be angry, was after his 
death found without bile and witliout gall-bladder, in the 
seat of which latter a very large calculus had become 
concreted." 

Bouisson (p. G3} mentions a case of obliterated cystic 
duct, the gall-bladder contracted upon numerous calculi. 

Enlargement and dropsy of the gall-bladder, as a con- 
sequence of gall-stone disease and closure of the cystic 
duet, have been frequently observed after death, and diuing 
life in many instances been the subject of successful opera- 
tive inteiference. 

A typical example of this disease ia preserved in the 
museum of the College of Surgeons. 

In the case of the Florentine noble related by Vesaliua 
the gall-bladder was of the size of two fists, and in a 
manner filled with the small variety of gall-stones. 

Fungous outgrowths of the inner surface of the gall- 
bladder in gall-stone disease are mentioned by several 
authors, without individual instances being given. Andral 
mentions, as a particular effect of gall-stones, the honey- 
combed surface of the mucous membrane of the bladder. 
The belief is hardly to be avoided that this anatomist has 
mistaken the normal appearance of the inner surface of 
the gall-bladder, which is minutely honeycombed and as 
if covered by a network, for a pathological production. 
The same remark applies to the description given of certain 
appearances in gall-bladders by Ollivier, of Angers, in the 
• Archives generales de Medccine.' 
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Contents of an enlarged Gall-Bladder containing GalU i 
stones. 

J. F. John {'Schweigger/ 11, 1, 1S14). On dissection of 
a person the cause of whose death was not stated, the 
gall-blatlder was found much enlarged and filled with 
about six ounces of fluid, in which wei-e gall-stones weighing, 
in all, twenty grains, two of the concretions being of the 
size of a filbert, the others smaller, tetraedric, and partially 
decayed, as if worra-eaten, liut polislied over the rest of the 
surface. As bUe was not present, the cystic iluct had 
evidently been obstructed for some time, and the gall- 
bladder had become what is termed dropsical. 

The fluid resembled the sermn of blood, had the con- 
sistence of a soUition of albumen, was transparent, almost 
clear, and of sp. gr. 1040. Exposed to the air, a thin 
membrane formed upon the surface. Acids, spirits of 
wine, infusion of galls, produced precipitates in it, and the 
solutions of metals produced bulky deposits. It had an 
alkaline reaction, restoring the blue colour of red litmus 
paper. A rod of glass moistened with hydrochloric acid 
produced strong nebulae when approached to the surface of 
the fluid, which proved that a pai-t, at least, of the free 
alkali was ammonia. 

On boiling, the fluid formed a green, frothy coagidum, 
which after drying yielded to alcohol a light-green colouring 
substance. What was left undissolved by the alcohol con- 
sisted of albumen. 

The fluid from which a portion of the albumen had been 
removed by boiling continued alkaline, and after concen- 
tration produced another precipitate on admixture of 
alcohol. 

The filtrate was evaporated, and when reduced to a sin 
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bulk had lost its alkaline reaction, all the alkali having 
been volatilized. Redissolviid in water, this mass gave no 
reaction with hydro(-hloric arid and chloride of iron, but 
precipitated with nitrate of mercury and acetate of lead. 
The absence of picromel (biliary acid, cholic acid) was 
determined by the two former reactions. 

Ad ounce of the fluid was evaporated and incinerated, and 
left 1 "5 grain of ash. This yielded to water three quarters 
of a grain of saline matter, which had an alkaline reaction. 
Tartaric acid formed regenerated tartar. Nitric acid caused 
an effervescence in the salt. Ita solution yielded precipitates 
with solutions of sUver, baryta, and mercury. The fixed 
alkaU was consequently potassa, combined with carbonic, 
hydrochloric, sulphuric and phosphoric acid. 

The part of the ash insoluble in water dissolved iu 
nitric acid, and consisted of carbonate and phosphate of 
lime. From the traces of carbonic residue, hydrochloric 
acid extracted evidences of iron. 

Three and a half ounces of fluid, or 1680 grains, contained 
the following proportions of ingredients. 

GnJUL 

■Wstar lesgj 

Aibumeu, drj ..... 4i 

Xij^t^reeu mutter, soluble ia alcoliol . . ^ 

GelstinooB maHer, soluble in water and spirit, with 

tcscea of bilitrf colouring matter 9 

Uueiu ... 



Fbosphale of lime . 

Lime, with > combustible aoid 

Iron, traces 
_ PotBSBB, traces 
' Solphsle anil chloride of alkali, ia small quantity 
I Pboaphate of alkali, in larger quantity . ! 

Total . 
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Calculi in the Cystic Duct. 



L 



As most gall-stones which cause symptoms during 
proceed from the gall-bUidder, they have to pass the cy 
duct. This duct is very narrow, and provided with dm 
branous projections, which imitate the form of a fei 
screw. This is the reason why calculi, when they 
once arrived in this part of the duct, proceed but 
slowly, cause very violent pain, and do not rarely become 
immovably fised. In this latter case the gall-bladder 
undergoes the changes already indicated. The calculus 
sometimes becomes so moulded to the shape of the canal, 
that its substance firmly adheres to the tissue. This was 
observed by Storck and Flandin ('Bullet, de la See. Anat.'. 
No. 41). In some cases, as in that reported by Bogros 
(' Archiv. gen. de Med.', v, 204), the calculus causes 
inflammation of the duct and the tissue immediately sur- 
rounding it; pus is deposited, and the peritoneum soon 
participates in the process by inflammation and formation 
of adhesions. In a case observed by Jacques (' Lancette 
Tranfaise,' 9 JuQlet, 1853) the intestines were inflamed. 
and showed gangrenous points. In a case observed by 
Bretonneau the cystic duct itself containing the calculus 
became gangrenous, and an effusion of bile into the 
toneum caused fatal peritonitis. 

These cases arc happily rare; commonly the calculi 
through the duct without causing any serious or last 
injury ; a dilatation of the duct mostly remains. 

It has sometimes been observed that a calculus, after 
passing into the duct and dilating it, has become arrested, 
and, instead of passing into the common duct, has returned 
into the gall-bladder. In some cases this result was due 
to the narrowing or complete obliteration of the portion 
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of the cystic duct which is nearest to the common duct. 
Thus, Bouiason treated a man of forty who shortly before 
hia death suffered severely of hepatic colic. On a post- 
mortem examination the cystic duct was found partially 
inflamed, obliterated at its entrance into the common duct, 
and filled with calculi in the part next to the gall-bladder. 
The neck of the bladder and the bladder itself contained a 
number of calculi. 



Calculi in the Coitinion Duel. 

When calculi from the gall-bladder or liver proceed 
towards the duodenum, they have, of course, to pass through 
the common duct. In this they experience little i-esistance 
until tliey arrive at the place where the common duct 
passes obliquely through the membranes of the intestine. 
There they remain longest, and are most frequently found 
after death. 

Dr. Kichardson sent me the liver of a lady who had 
sixccumbed to heart-disease and continued vomiting from 
gall-stones, the existence of which had been diagnosed 
during life. There were calcuU in the gall-bladder, the 
cystic and the common ducts. A tetrahedral stone in the 
common duct, just where it joins the hepatic and cystic 
ducts, had with one of its sharp points torn the posterior 
wall of the duct and protruded tlu-ough a longitudinal slit 
of the size of a small button-hole. 

The calcuh in this rase had not sufficiently obstnicted 
the flow of the bile to cause jaundice, which was, perhaps, 
to be regretted, as the sharp calculus, which ruptiu^d the 
common duct, might have moved on in an enlarged bile- 
duct without caiising injury. Injury of this kind is, how- 
ever, a very rare occurrence. 

Catcnii may become fixed in the common duct and pro- 
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dace conditions of variable importance. AVhen they are' 
small and not very numerous, they will permit the bile to 
pass through tlie spaces between them, and then there will 
be no jaundice. If the disease of the bile which produiy^d 
the calculi should continue, or be set up anew, more cal- 
culous matter will be deposited upon them, and the bile- 
duct will undergo a corresponding dilatation, as in the case 
of Cruveilhier, already mentioned. In this case the bile 
passed between the surface of the calcnious mass and the 
wall of the dilated duct. In a case obser\'ed by Gardaime 
the bile passed through small canals on the surface of the 
calculus. J 

Besides this partial obstruction of the flow of bile Ifl 
fixed concretions in the common duct, there is observed IT 
temporary obstruction by concretions which are a little 
movable in the common duct. By some agency or other, 
such as contraction of the duct, the calculus is driven 
agiinst the duodenal orifice of the duct, and, closing it, 
produces jaundice. The duct now becomes dilated, the 
calculus recedes, allows of the escape of the accumulated 
bile, and as soon as that is effected the calculus again 
closes the orifice of the duct. j 

In other cases the calculus is free in the dilated commoB 
duct, and causes ordinarily no oljstruction to the flow 4 
bile. But at intervals of longer or shorter duration it is 
driven against the duodenal aperture, causes the u&ual 
symptoms, including jaundice, and, after a time, failing to 
penetrate the wall of the duodenum, returns again to its 
former place in the common duct. Sometimes jaundice 
may persist after the calculus has receded. 

Such a case was obsen'ed by Briquet, and related 
Fauconneau-Dufresne. A man of twenty-five years of 
had been ill seven years, when, in the year 1818, he was 
taken with a violent jaundice, during which he had patus 



cues 



ANATOMY OP GALL-STONE DISEASE. 197 

in the liver aod vomitiag. Tbis condition lasted two years, 
and was not improved by any treatment. During the next 
six years he could work, but had an attack of hepatic colic 
almost every month, whicli he stopped by causing himself 
to vomit. In 1826 he became fmther afflicted with a 
crural aneurism. The attacks of hepatic colic recurred at 
shorter intervals, became much longer and more severe, 
and at last caused the patient's death by exhaustion. On 
a post-mortem examination the liver was found very large, 
and in the duodenal end of the common duct there was a 
calculus of a centimetre in diameter, which could easily be 
moved to and fro in the dnct. This and the hepatic duct 
were dilated to the extent of admitting the index finger ; 
the cystic duct, however, was obliterated. 

The most serious eftect of calculi in the common duct is 
its complete oimtruction. Such cases have been observed 
by many physicians. In the case obsened by Duplay 
the calculus had become adlierent to the walls of the duct. 
In a case observed by Audral, and recorded in his work on 
clinical medicine, several calculi were contained in the 
duodenal end of the common duct, an{l the aperture of the 
duct, seen from the cavity of the duodenum, was situated 
in a hollow, which reminded the anatomist of the appear- 
ance of the anus. 

CalcuU closing the common duct may become the 
instigators of idceration in the duct ; in a few cases 
the biliaiy passages contained a fluid mixed with much 
pus. The stagnation of the bile and its accumulation in 
the gall-ducts and gall-bladder produces great dilatation of 
these cavities, a chronic enlargement of the liver passing 
sometimes into atrophy, and incurable jaundice. 
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Number of Calculi sotnelimes found in the Gall-bladder 
and Duels. 

The pellucid or pure cholestciine calculus is mosi 
solitary. The cholochrouie calculi, particularly those of 
ox, have also little tendency to multiplicity. Most common 
is the occurrence of from two to ten gall-stoues in a gall- 
bladder. Not only the mixed calculij with prevalence of 
cholesterine, oeciu- in large nimibers, but also the calculi 
with prevalence of altered cholochrorae, or rather that 
variety of them which might be termed pepper-corn con- 
cretions. Of the former, almost any number up to 7S02 
has been counted, Par^ found 1600, Grasecius upwards 
of 1000, Hunter 1100, Starck 2000, Tasch and Mecl 
upwai-ds of 3000, Buraeus 2646. The number of 7S0i 
was observed by Otto, and recorded in his work on morbu 
anatomy. Bouisaon, in one of his cases, counted 141 
gall-stones. 

The more numerous these concretions are, the smaller 8 
generally their size. At last they cease to appear as typical 
calculi, and partake of the character of a promiscuous pre- 
cipitate, without any arrangement of layers round a nuclei 
In that case the deposit constitutes biliary gravel. 
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G nil -slones found in various parts of the Intestinal Catud. 

The most frequent fate of gall-stones is their expulsion 
through the intestinal ranal. This they enter either by 
the enlarged common duct or by new and abnormal pas- 
sages, such as have been described in a former paragraph. 
It is yet an open question whether or not gall-stones can 
be formed originally in the intestinal canal. On general 
groimds, the possibility cannot exactly be denied, althouj 
the great activity of the intestinal tube, the conata 
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presence of a large amount of strange materials, and the 
chemical nature of the secretion of the intestinal canal, 
make the occurrence very im|)robable. 

Rubini {in his 'Pensieri suUa varia origine e natura de' 
corpi calcoiosi che vengono tavolta espulsi del tube gas- 
trico,* Verona, 1808) has divided the calcidi which are 
found in the intestinal canal in three classes: — 1. Biliary 
concretions. 2. Biliary concretions, with a secondary de- 
posit formed in the intestinal canal. 3. Intestinal con- 
cretions. It follows from this that a calculus found in the 
intestinal canal, ulthougli offering the external signs of a 
true intestinal stone, cannot be pronounced such before its 
structure has been examined by a section, and its com- 
position by chemical analysis. 

The salts which may become deposited upon a biliary 
calculus are the sauie as those constituting ordinary intes- 
tinal calculi, viz., phosphates of lime and magnesia, with 
ammonia and carbonate of lime. Impurities are not 
rarely present. 

Concretions of solid fat, said by Mojon ('Reme med.', 
1844) to occur in the fteces, and to be producible by the 
habitual use of sweet oils, are not liable to be mistaken for 
either gall or intestinal calculi. 

The sympfovia which gall-stones produce when they have 
arrived in the intestinal canal are of great importance in a 
practical point of view, as proper treatment may in severe 
cases not rarely avert death, and assist in the discharge of 
the calculus. 

A common effect is retro-peristaltic action, from closure 
of the intestinal canal. The violent vomiting excited under 
these circumstances has the effect of — conjointly with the 
reversed muscular action of the digestive tube — propelling 
tiie calculus upwards through the pylorus into the 
Btomach, where it may remain longer or shorter, to be 
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evacuated by vomiting. Of sueh cases we have in 
historical introduction, and under other paragraphs, gi> 
examples. 

The temporary presence alone of gall-stones in the 
intestinal canal may cause vomiting, without the calculus 
being propelled upwards and thrown into the stomach. 

The most frequent course which gall-stones take is tl 
exit by the anus, alone or accompanied by faeces ; and 
their passage into tlie intestinal canal has been prccei 
by a prolonged closiu^ of the common duct, accompanied 
by much biliary colouring matter in fluid stools ; they 
mostly retain their shape, but sometimes are broki 
and found in fragments dispersed in the faeces. 

Calculi of larger size become now and then fixed in tl 
intestinal canal, and cause serious symptoms, not rarely 
death. Vater (Haller, 'Diss.', 7, 714) and Bezold (Haller, 
' Diss.', 3, 605) have observed such calculi, and treated 
of them at some length. Another case is related by W. 1 1 
Partridge in the 'Provmcial Med. Journal.' (See thi 
'Lancet," Feb. 17tb, 1849, p. 210, where, the folloi 
particulars are given) : — " An old gentleman, aged seveni 
eight, tall and thin, and of good general health, wa^ 
attacked by jaundice and frequent vomiting, and had 
severe, fixed pain in the region of the gall-bladder. The 
attack lasted three weeks, after which some amendment 
took place, and, ultimately, bUe was passed by the bowels. 
Two months afterwards, obstinate and insuperable consti- 
pation came on, accompanied by vomiting of stercoraceous 
matter, followed in a few days by exhaustion and death. 

" On making a post-mortem examination, all the parts in 
the neighbourhood of the gall-bladder, the pyloric end of 
the stomach, duodenum, pancreas, and colon, were closely 
and firmly adherent to each ottier and to the concave 
surface of the liver. No trace of the gall-bladder could 
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be discovered. A large biliary concretion was found in 
tlie lower part of the ileum, a little above the csecal valve, 
and, though but loosely embraced by the gut, was mani- 
festly sufficient to account for the fatal obstruction. In 
figure, it was somewhat pyrifonu, and exactly resembling 
the gall-bladder, having also a ciu^ed, tapering process, 
corresponding to the cystic duct; in length, it measured 
three inches and a half; in circumference of its large por- 
tion, four inches. The texture was tight; weight, seven 
drachms and one scruple." 

Biliary calculi which have arrived in the processus 
vermiformis or one of tlie diverticles of the colon may 
become stationary there, without causing much uneasiness 
or disease. 




CHAPTER VI. 
"pathology and treatment of gall-stonb DiaxABL 

Gall-etones in neio-born Children. 

Gat.l-8tones can form only during those periods of 
ftetal life which succeed the perfection of the liver and first 
secretion of bile. Aa before the seventh month of foital 
life the bile does not enter the gall-bliidder, gall-stones in 
this latter organ con only form during the lost two luontiis 
of intra-uterine existence. 

Valleis ('Clin, dea Malad. des Enfants nouveau-nes,' 
Paris, 1838, p. 316) found in three cases the bile in the 
gall-bladder to contain numerous small, blackish, hard 
grains ; in one case they were of the size of pins' heads 
in the two other cases they were much smaller; none 
analysed. Tlie passage of bile into the intestine was in 
case interfered with. 

Bouisson (p. 48) gives the following case. A new-bom 
child died under the symptoms of the highest degree of 
icterus. On dissection, all tissues and fluids, without es- 
ception, were tinged yellow. Tlie gall-bladder containe<l 
three calculi. The bile was thick and black, and 
ductus choledochus exhibited a beginning occlusion. 

The case in which Cruveilhier (' Anat. path.', 12* 
pi. iv, fig. 2) found concretions in the liver of a new-born 
child is evidently not an example of ordinaiy gall-stone 
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disease. The concretions in this case probably consisted 
ol' inspissated bile and tnberculous matter) and were con- 
tained in cysts which in no case had any connection with 
bile-ducts. Cruveilhier nevertlieluss beUeves the cysts to 
be remnants and dilatations of inflamed and diseased bUe- 
ducts. 

Soemmering asserts that Valentinus had observed con- 
cretions of the siae of peas in the gall-bladder of an 
infant — " in vesicula fellea infantis pisi magnitiidine coucre- 
menta vidit." The passage of Valentinus (Professor at 
Giessen, about 1700, in his ' Polychrestorum exoticoruni 
disput.', iii, p. 42) runs, however, as follows : — " In folliculo 
biliario iufaQticidac , . . publice dissects tales (sc. calculi) 
pisi magnitudiue observati sunt." 

Bouisson (p. 4S) refers to observations of Lieutaud as 
samples of the occurrence of gall-stones in new-born chil- 
dren. I have searched the cases which Lieutaud (in his 
•Hist. Anat. Med.', edit, by Portal, i, observ. 861 to 906) 
has collected, and not been able to find any cases of gall- 
stones in children amongst them. Platner (' Bouisson,' 
p. 48, footnote) says that Straub (in his 'Diss, de calculis 
biliariis,' Mogunt., 1792, p. 20) had related two cases of 
small children or infants in which gall-stones had been 
observed. As Straub's dissertation was written under the 
presidency of Soemmering, only three years before the latter 
author's own treatise on the subject saw the light, and as 
Soemmering has only two references to gall-stones in 
children, one the error regarding the statements of Valen- 
tinus already cleared up, and another originally published 
in the ' Edinb. Med. Essays,' the ease of a boy nearly 
thirteen years old, I have nnich reason to doubt the cor- 
rectness of Platner's reference, and regret not to have been 
able to inspect the dissertation of Straub. 

Fauconneau-Dufresne, in his statistical paragraph on 
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gall-stones (loc. cit., p. 239 et suiv.), has referred to t 
cases of gall-stones in new-born children as a portion of 
his entire number of ninety-one cases. These four cases 
probably were the same as those I have quoted above from 
Valleix and Bouisson. 



Gall-dones in ChUdrnn. 
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Among the older i)hysicians Hoffmann, among the m< 
ones Guersant, have declared tliat, during a practice 
many years, they had never observed gall-stonea in chil- 
dren. And if the singular examples which I shall have 
to relate hereafter prove this rule not to be absolute, it is 
still general enough to be looked u|ion as most remark- 
able, and invites to an inquiry into the circumataucea by 
which it is sustained. 

The food of the sucking animal is of a simple and,' 
some degree, unalterable nature. Its supply is limited 
the souire whence it is drawn j even if an excess should 
be available and be partaken of, this superfluity is easily 
rejected by the young child by virtue of the facility of 
vomiting, which it owes to natural arrangements of a me- 
chanical nature, namely, the shape of the stomach, parti- 
cularly the absence of the cardia. The child is thus pro- 
tected against all the evil conseijviences of over-feeding ; its 
digestion is always rapid ; a large amount of fluid is 
always available, and the juices of all the organs, the 
blood, and the secretions, are always sufliciently diluted ; 
as 11 genera] result of these circumstances, it may be stated 
that children at the breast are generally free from that 
class of digestive derangements of which, in the shape of 
indigestion and constipation, the later years of life arc so 
fertile. 
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The simplicity of tlie food and the amount of the ex- 
ercise taken during childhood and adolescence continue, to 
8 great extent in furnishing the conditions which protect 
the child from the disease which produces gall-stones. 
AVTieu children take an excess of food, or food of an un- 
wholesome nature, the reaction of their intestines is mostly 
decided and rapid, and shows itself in spontaneous vomit- 
ing and purging. In this manner are prevented those 
loaded conditions of the intestines, in which the digestive 
fluids struggle in vain to overwhelm the corrupt mass of 
putrefying material which gluttony has heaped within the 
living stnictures : in the young, the mere excess of bulk 
causes their entire rejection ; in the adult, on the contrary, 
■whose organs have become patient by frequent repetition 
of injury, putridity corrupts the whole system, and first 
and most lastingly the liver, and the product of its secre- 
tory activity, the bile. 

Looking hack again from the adult upon the fcetus in 
utero, we find there conditions of a similar kind, namely, 
intestines loaded with excrementitious matter, which, when 
disturbed by a slight, external impulse, can be imagined to 
become the result of such fermentation as might lead to 
the production of gaU-stones. This may in some measure 
account for the greater liability to gall-stones of the foetus 
over that of the child during the first ten years of its 
life. 

In the following remarkable case injury was the primary 
cause of the gall-disease. 

GaU-alones obstructing the common duct; great enlarge- 
ment of gall-bladder i white faces without jaundice; 
death. (J. Gibson, in ' Med. Essays and Oba.' ii, obs. 
30.) 
A boy, set. 12, of a healthy habit, in October 1721, fell 
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from & wall three yari]s liigli arrosa on old tree, on whkn* 
his right side struck, and he immediately complained oT 
an acute pain all over the bastard ribs of that side ; but 
by repeated bloodletting it decreased into an obtuse, heavy 
one. After sonic niontlis he was observed to grow lean, to 
eat little, and to be less fond of diversions than usiiul. He 
went to the country, was put upon a diet of whey, with 
riding on horseback, and returned to town without any 
other complaint than a little weight or weariness in both 
his sides upon violent exercise. However, he soon began 
to complain again of the pain in his right side, bad lost 
flesh and colour, and liad become exceedingly slothfid. A 
few weeks later he suft'ered constant pain in his stomach, 
vomited often, drank much, had his tongue parched, his 
skin dry and hot ; his pulse was frequent and feeble ,- hit 
urine crude, and in small quantity ; his belly very costive, 
and what excrements he voided were white ; he breathed 
quick ; his leg» pitted towards the evening ; and a hard, 
circumscribed swelling began to appear in his right side, 
and, increasing daily, stretched itself over the Bcrobiculus 
cortUs to the left hypochondrium, raising the imder part of the 
stcmnm and forcing outwards the false ribs of l)oth sides. 
Thirteen months after his fall his legs, thighs, and l«Uy 
were constantly swollen. Five months later the abdnmen 
was felt fluctuating. The symptoms increasing dady, he 
begged to be tapped. The operation was performed b? 
Gibson, and near three Scots pints, or twelve pounds, of 
water were drawn off by the trocar. The water had a 
greenish hue and a gross sediment of the same colour. 
The lower part of his belly subsided to very near its natural 
dimensions after this evacuation, but its superior part did 
not in the least diminish. He died the second day aflur 
the operation. Two days afterwards his body was in- 
Bpccted, and the following found. 
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The omentum was emaciated, and adhered firmly to the 
intestines, bo that it could scarcely be separated without 
tearing. The stomach was rather less than ordinary, and 
was pressed by the gall-liladder and spleen into an oblong 
fonn, not much unlike the caecum. The intestines and 
other viscera of the abdomen (the Uver, gall-bladder, and 
spleen excepted) appeared almost as usual, only more 
tender. 

The liver was not much bigger than ordinary, but its 
convex part adhered so intimately to the diagraphm that 
it was imiJossible to separate them mthout the help of the 
knife. When this viscus was cut a great number of 
spherical tubercles, about the bigness of a common bean, 
appeared in its substance. They had no vesseb either 
entering or going out from them, and seemed only to he set 
loose in the substance of the liver. 

The gall-bladder was continuous to all the concave part 
of the liver, and was extended to a most surprising biUk ; 
for it contaipcd no less than two Scots pints, or eight 
pounds, of bile, rather thicker than the cystic generally is, 
end of which several concentric bags, enclosed one within 
another, were formed ; these had all the internal figure of 
the gall-bladder, and differed from each other only in this, 
that those which were nest to the vesica were firmer and 
more opaque, while the more internal were of a lighter green 
colour and of a more tender siibstance. 

The ductus communis choledochus was larger than 
usual, and was filled with many small, spongy stones, of a 
yellowish hue, that swam in water. 

The spleen was natural in its substance ; it was united 
with the diaphragm by false membranes, forming a cyst, 
containing three Scots chopins, or six pounds, of clear serum, 
without smell, but exceedingly salt, and not coagulable. A 
small lobe of the liver went from its lower edge luider the 
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stomach and terminated membranous into the cyatis of tfas 
spleen. 

This case is remarkable ia many respects, but particularly 
in this that the boy had no icteric symptoms, notwith- 
standing tlie bile was prevented from passing into the 
duodenum by stones lodged in the common duct. 

Coe (1. c, p. 07) shortly refers to this case, and adds (p. 68) 
that he had "heard trom a person of undoubted credit of 
gatl-stones having been found in the gall-bladder of a chij 
much younger than that boy." 
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Wolff (Virchow's ' Archiv," 20, 1) mentions the case 
boy of ten years of age, which occurred in the practice of 
his father. The boy exi>elled some calculi by the intestinal 
canal, and recovered his health. Amongst forty-five cases 
of gall-stones disease observed by Wolff upon Hving 
persons during a practice extending over forty-three years 
this was the only one in which the age of the patient was 
below twenty years. 

Portal (' Maladies du Foie,' p. 325) observed several con- 
cretions in the hepatic ducts, and one in the common duct 
of a child, which died on the twenty- fifth day of an attack of 
jaundice. 

The same author mentions two cases of a similar nature. 

Frerichs ('Clin. ofDis, of the Liver,' p. 510) says that 
the youngest individual with gall-stones that had come 
under his notice was a girl seven years of age, who. after 
an attack of disease of the hip-joint, had been attacked with 
waxy degeneration of the liver, spleen, and kidneys. 

Frequency of Gallstones. 
The question about the number of persons, members of 
a community subject to a census, who suffer from gall-stones, 
caunot, I fear, be answered. Assertions, therefore, concern- 
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ing the frequency of gall-stone patients, the prevalence of 
gall-stone disease in certain districts, among certain classes, 
at certain times, must be received with great reservation. 

A physician, who during forty years had been engaged 
in a most active practice, had made notes of nearly eighty 
cases in which he was consulted or found calculi after 
death. 

Wolff (Virchow's 'Archiv,' 20, 1) observed forty-five 
cases of gall-stone disease in living persons during a practice 
extending over forty-three years. 

Haller ('Opusc. pathol.', p. 77) relates that, out of 230 
bodies dissected in the anatomical theatre at Gottingen, 
two only had stone in the urinary bladder, but in fourteen 
biliary calculi were found. 



Relative Age of Persons affeded with Gall-slanes. 

The question concerning the relative age of persons found 
suffering from gall-stones is of practical importance, by its 
bearing upon the etiology of the disease. In so far as 
habits are entailed by certain ages, age may be said to be 
a predisposing cause of gall-stones. We have seen the age 
which enjoys an almost perfect immunity from the disease ; 
let us now inquire which age is most liable to it. 

Walter (' Observ. anat. Concrementa terrestria,' 1775, 
and ' Mus. anat.', t. iii, Berol., 1803) has inquired about 
the age of 91 patients of both sexes, and found that 
none were under twenty years old ; 1 was twenty ; 27 
were between thirty and forty years of age; 14 between 
forty and fifty; 19 between fifty and sixty; 8 between 
sixty and seventy ; 13 between seventy and eighty ; 1 was 
eighty, another ninety ; uncertain was the age of seven. 
Of these 91 cases two thirds belonged to the middle and 
after period of life, the years thirty to sixty. 
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Hein (' Henle and PfeuJer,' 4, 293) examined 395 
cases, and of these only 15 were persona below twenty-five 
years of age, wliilc only 3 were below twenty. The 
three latter cases were tliose of two girls of seventeen and 
eighteen and of a boy of sixteen. 

The inquiries of Fauconncau-Dufresne (loc. cit., p. 239 
et seq.) extend over 91 cases. Amongst these there were 
4 cases of gall-stones in new-born children ; 6 cases were 
below twenty-five years; 13 between twenty-five and forty; 
and 68 between forty and eighty years. 

Of the 45 cases of Wolff (Virchow's ' Archiv,' 20, 1) 
the majority were of middle age, but there were among 
jtliem a boy of ten years and two young men of twenty 
and twenty-two. 

The above data are not sufficiently numerous to justify 
general conclusions. They moreover require correction 
for the relative number of persons of the relative ages 
living at one and the same time. As a lesser number of 
persons of high age is living than of middle-aged people,' 
the prevalence of gall-stones in aged people will, after t 
correction indicated, appear greater than in the ab( 
proportions. 
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Taife showing frequency of Gall-stones at different Ages. 
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Injluence of Sex upon the formation and nature of Gall- 
stones. 



Morgagni compared a great number of cases, and came 
to the conclusion that these concretions are almost as 
common amongst men as amongst women. 

It nevertheless became a current opinion that women 
were more subject to gall-stone disease than men. This 
belief was first decidedly expressed by Ch. Etienne 
("De dissect, part. corp. hum.', lib. iii, cap. 42), and was 
adopted and defended by Fr. Hoffmann ('De bile medi- 
cina et veneno corporis,' Hallse, 1704), Haller (' Eleraenta 
physiologies,' Lausannae, 1777), and Soemmering. The 
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latter believed to have found out that women were part* 
larly liable to gall-stone disease during the climactc 
period. 

Of the yi cases examined by Walter the majority^ 
namely, 47, belong to the male sex, and only 44 wea- 
females. For practical conclusions, these proportions may 
be considered equal. Women of from thirty to forty years 
of age seemed more liable to the disease than those females 
who were either below or above that age. 

Out of 45 cases observed by Wolff (I.e., p. I) 15 wafl 
males and 30 females, giving a proportion of 1 to 2. ™ 

Out of 620 cases analysed by Hein 243 were nialeB 
and 377 females, making a proportion of about 2 to 3. 

Table showing /rfquency of Gall-stones in both Sexes. 
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Individual and hereditary predi^osifion as alleged cam 
of Gall-stones. 

In persons who were believed to be subject to a i 
nodical formation of gall-stones, an individual preditpo- 
tition has been assumed. Apart from the impossihility of 
determining whether a gall-bladder which once contained 
gall-stones has been completely emptied, the recurrence of 
gall-stone disease would not by any means be explained by 
soeh expressions. Relapses in gall-stone disease, if they 
really occur, do not admit of explanation by generalities. 
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but are best interpreted as new diseases, having no con- 
nection with the primary attack. 

Bouisson speaks of an hereditary predigpomiion, without 
adducing any data to prove that the disease is ever in- 
herited. In two cases out of tlie forty-five collated by 
Wolff one of the parents of the patient had suffered simi- 
larly. It is said that the formation of gait-stones in such 
cases of hereditary predisposition cannot be prevented by 
the strictest measures and the avoidance of all that favours 
the formation of gall-stones. But as Bouisson has not 
stated the measures which prevent the fortnation of gall- 
stones, or the causes wliich produce them, tlie assertion is 
simply idle. Of similar merit is the assertion that in these 
cases of hereditary predisposition the secretion of bile 
underwent a change, by yielding more pigment and choleB- 
teriiie, and an excess of salts, which under ordinary circum- 
stances occurred but sparingly in the Uver. The bilious 
temperament, says Bouisson, further, can be considered as 
the first degree of such a predisposition ; at least, it occurs 
in very many persons atflicted with gall-stones. If the 
bilious temperament admitted of a definition, its claim to 
be considered as a predisposing cause to gall-stones might 
here be considered. It is, however, to be feared that the 
bilious temperament of gall-stone patients is not a cause, 
but an effect, of their disorder, and until this doubt is 
removed we have a right to dismiss as untenable the above 
proposition. 



Obesity an alleged cause of Gall-slones. 

As very fat persons were sometimes found harbouring 
these concretions, the idea of a connection between the two 
disorders took ground. It gained in strength when cho- 
lesterine was believed to be a fatj and its deposition in the 
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biliary passages wa;j ascribed to the presence of an excess 
of this substance (which, together with an excess of pigment 
and other salts, characterised the " hereditary predis- 
position" of Bouisson). With the knowledge that choles- 
terine was an alcohol, not proved to have been present in 
excess, and deposited in consequence of the decomposition 
of its solvent — taurocholic acid — this imaginary connection 
ceased to be of the least weight, and the opinions of 
Durande and of L'H^ritier ("I'raite de chim. pathol.', 
1842), opposed as they already were by the investigations 
of Benkoe, lost all ground. 



Sedentary Habils, Sleep, Best, and Imprisonment, aa aUeffed 
causes of Gall-stones. 

That persons of sedentary habits, sucli as authors, 
women following callings which entail little exercise of the 
liody, are more hable to gall-stones than other persons of 
active habits, has been alleged, but not proved. So far as 
my own experience goes, active habits, on the one hand, do 
give no protection from gall-stones, if they are not joined 
with moderate habits of living; and sedentary habits, if 
not accompanied by excesses in eating and drinking, do 
not by any means predispose to gall-stones. Among the 
cases I have adduced I may here refer to that of an 
habitual sportsman, who was daily on horseback, a free liver, 
and who became aflhcted with biliary calculi, all of which 
he passed, and recovered, A vcrj- active leaclier of music, 
who, at the same time, was a most moderate liver, became 
the subject of the disease in question, and though it did 
not prevent him from reaching an age exceeding eighty 
years, nevertheless it embittered the last years of his life. 
A medical gentleman in a sea-coast town ascribed his gall- 
stones to over-exertion during an epidemic of cholera. la 
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luaiiy cases neither want of exercise nor over-exertion can 
be accused of being at the bottom of the disease. 

In the forty-five cases collated by Wolff sedentary habits 
could not be blamed for the disease, as most patients were 
of very active liabita. 

Imprisonment. — Soemmering states that he found gall- 
stones in the bodies of most females and males who died 
in the prisons of Mayeiice and Cassel. Bouisson also found 
them not rarely in the bodies of prisoners at Nisraes and 
Montpellier, but not so often as had been stated by Soem- 
mering. Besides these general statements, no data are in 
existence upon which to found any positive assertion, and, 
consequently, we are obliged to reject the hypothesis that 
imprisonment is favorable to the development of gall- 
stones. 

Long-sleeping. — Hoffmann, Van Swieten, and Haller have 
accused long-sleeping as causes of gall-stones. The hypo- 
thesis is not without a reasonable amount of support in 
one sense ; calculous disease, putrefaction of bile, might 
exist without being due to long -sleeping, but this exces- 
sive rest might afford the opportunity for the settlement of 
any precipitate in the gall-bladder or ducts, which pre- 
cipitate in an active condition of the body would have been 
carried out of the biliary passages altogether. On the 
other hand, a short sleep of six or seven hours seems to 
afford ample time for the deposition of any precipitate. 
Besides, the proposition is not countenanced by any expe- 
rience. 

Coe attributes great influence to the compression of the 
intestines by a full meal. In so far as the meal is objected 
to as something that compresses mechanically, it seems to 
deserve but litHe attention ; but the full meal itself, as an 
unmanageable and easily fermenting mass, is, no doubt, a 
' breeding-ground for the ferment of which gall-stone disease 
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is the product. Coe, therefore, while appreciating tlie c 
itself, seems Dot to have understood the manner of its actioi 

Complicaiion of Gall-stone Disease mth other Dist 

{a) Marasmus of Jt/e. 

Samuel Cooper drew attention to the frequent occur- 
rence of giill-stones in bedridden persons. To some 
extent I can confirm this statement, but it lacks the 
firmation of comparisons by figures. The dissecting-i 
which receives the iinclaimed dead of the workhouse 
firmary, not rarely yields a crop of calcuh in the gall-bladder. 
Thus, I found a number of sinall, dark-green calculi in the 
gall-bladder of an old man who had died of mollities 
ossium, many fractures and contortions of bones being 
found upon his body. An aged woman, emaciated to the 
last degree, had one brown, soft gall-stone in her 
bladder, besides a large hydatid cyst in the liver. 

(i) Phthisis of the Lungs. 

Calculi are frequently found in the gall-bladders i 
persons dead of consumption of the lungs. A connectioa* 
between both diseases has been inquired after, but, besides 
hypotlieses, no result has been obtained. It must be 
remembered that consumption is a very frequent cause fl 
death, frequently inquired into anatomically, so that even | 
gall-stones were an accidental occurrence, and not a t 
nected complication in consumption, they would frequently 
be met with by the anatomist. Nevertheless, I iK-lieve 
that in a proportion of cases of phthisis, particularly tuber- 
cular phthisis, gall-stone disease is a connected complica- 
tion, and may precede, accompany, or supervene upon the_ 
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development of the lung disease. ^H 

1. Gall-stone disease precedes phthitis. — In this place |^| 
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must allude to a ease which exhibited a tendency to bilious 
attacks. Fever, coated tongue, yellow conjunctiva;, indi- 
gestion, and constipation, were the symptoms. Blue pill 
WEB largely used, contrary to my remonstrance, or before 
I was called into action. After purging and a period of 
weakness, the patient recovered, but was left much weaker 
than before. A coherent treatment had some effect. A 
return to business and some years of indifferent health 
ensued, until at last a certain pallor of the countenance and 
a clarionet-sound of the voice appeared as evil omens. One 
morning the patient was taken with ha;nioptysis, which 
brought hira to the verge of the grave. During the last 
jears continued gall-stone pains leave no doubt of the 
formation of these concretions, which will probably remain 
in the seat of their formation until the natural solution of 
the malady. 

2. Gall-stone disease accompanies phthisis. — A case of 
this kind offers no particular symptoms; after death from 
phthisis one or many gall-stones are found. By a calcu- 
lation of the probable diuTition of the disease in the biliary 
passages, a comparison witli the known duration of the 
lung disease becomes possible, so that the biliary disease 
may be said to be of equal duration with the pulmonary. 

In a man dead from phthisis I found a white, round 
cholesterine calculus, without any admixture of cholo- 
chrome, 

Mr. Rogers Harrison brought a case before the Medical 
Society of London, in which, on dissection of the body of 
a yoimg man who had died from consumption, the gall- 
tladder was found filled with many hundreds of gall-stones 
of various sizes, white outside, from finely deposited cho- 
lesterine, not chalk, as had been believed from appearances, 
jt and containing a darker nucleus. Evidently bile had not 
entered the gall-bladder for a long time. 
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3. Gall-stone disease superveaes upon phlhiaU. — 
may he the case in any stage, but is more commonly so in 
the hectic stage, or diiritig a colliquation which becomts 
arrested and is followed by considerable iniprovenieul. 
In these cases, several hypotheses may be resorted to for 
an explanation. The disease of the intestinal caDal, whicb 
many physicians assert is the consequence of the swal- 
lowing of the sputa, particularly of those which the patient 
during sleep fails to reject, may yield sufficient fermentative 
matter to kindle a diseased process in the Uver. Or the 
blood may be poisoned by aljsorjjtion of matter front the 
diseased parts of the lungs tliemselves, and may infect the 
liver, so as to dispose its secretion to au analogous decom- 
position. The liver is a favorite depository of pysmic 
poison, and a breeding-place for its progeny. These specu- 
lutions are, however, not capable of any very striking sup- 
port by experiment or observation. They have, tlierefore, 
no greater value than that of suggestions for future inquiry. 



Climate an alleged cause of Gall-atoaes. 
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Haller, based apparently upon the statistics of his dit* 
sccting-rooin, accused the climate of Giittingen of fostering 
gall-stone disease, but imparting, as a recompense ibr 
this inflictiou upon the inhabitants of this university toi 
a great immunity from urinary calcidi. The century whi 
has meanwhile elapsed has left the chmate of Gdttingeo 
what it was in the time of Haller, but the proncness to 
gall-stones and the protection from urinary stones have 
Ijoth disapjieared. Now-a-days the Giittingen people are 
not more subject to gall-stones than the people of other 
continental towns. 

Brugmans has enlarged the statement of Haller, by 
pressing his belief that the people of the kingdom 
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Hanover were tnore subject to gall-stones than the neigh- 
bouring Dutchmen. But he has not brought any evidence 
of his proposition, so that it must be considered as un- 
founded. 

Statements of the prevalence of gall-stones in towns 
and districts must, however, be always received with 
caution and respect, for this reason — that gall-stone disease 
may be epidemic amongst men, as it has been positively 
asserted to be now and then epidemic among liorses and 
cattle. Both Ilallcr and Bmgmans may, therefore, have 
been right for their time, and cannot be judged absolutely 
by subsequent experience or present inquiry. Diseases 
which ordinarily are sporadic have been known to become 
epidemic. Diabetes has been epidemic (as Dr. Cockle 
stated from P, Frank and other writers, in his paper on 
that disease read before the Medical Society of London); 
goitre has been epidemic for a twelvemonth in a town in 
this coimtry. The strangeness of an assertion of this 
kind challenges double vigilance on the part of the true 
follower of science. 

Naumann ('Med. Clinik,' 5, 341) has alluded to some 
regions of Lower Germany and Hungary as particularly 
favorable to the production of gall-stone disease. His 
assertion is much too general to deserve more than notice in 
this place. 

As a curiosity, deserves to be noticed the announcement 
with which the ' Morning Chronicle' of London (No. 
5894} once astonished its readers. It retailed the asser- 
tion of no less a man than Heberden, that in England few 
people attained their fortieth year without having been 
visited by gall-stones. If it is true, the English people 
must be congratulated upon such an enormous improvement 
in their sanitary condition as is the unavoidable conclusion 
£rom a comparison of the time of Heberden with our own. 
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Winter Season alleged to favour the production of Gail- 
stone Disease. 

An experience made upon cattle, that gall-stones are 
much more common in winter than in summer, has been 
transferred to man, apparently without much reason. Man 
is much less limited in the selection of his food than cattle, 
and, in the worst circumstances, not subject to the dele- 
terious influences which cattle, particvUurly amongst the 
poorer peasantry in colder climates, have to suffer. 

The circumstance alluded to in cattle is of sufficient 
impoi-tance to claim a special notice. The fact seems well 
established, as also the experience, that in spring, after 
green pasture, cattle part with their gall-stones. While 
valuable as pigments, these concretions were searched for, 
and not rarely found in the faeces. 



Nature of Food considered as a possible cause. 



] 



All kinds of particular aliments have, at one time 
another, been accused of causing these concretions, but 
have in turns been again completely exonerated. We 
know only this ; — I, that flesh food predisposes least to 
gall-stones; 2, that vegetable food predisposes more 
this disease than flesh food ; 3, that mixed food affon 
the greatest predisposition to the disease. 



Toleration, without Symptoms, of Calculi in the Gall-hladder. \ 

We possess a great number of observations which, at fi 
sight, tend to prove that the gall-bladder may tolerate the ' 
presence of calcuU without any attempt on its part either 
to expel or even to react upon the intruders. Almost to 
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cvpry physician who is in the habit of examining the bodies 
of persons who have died under his care cases have oc- 
curred in which calculi found in the gall-bladder had not 
given rise to any symptoms during life referable to the seat 
of the concretions ; the biliary passages were pervious, the 
interior of the gall-bladder liad apparently its normal ap- 
pearance, the bile had its usual colour in most instances, 
and although in some it appeared mixed with particles of 
colouring matter, interspersed with glistening crystals of 
cholesterine, and in others was of a more watery con- 
sistence, and in a third variety contained a large amount of 
mucus or loose epithehum of the gall-bladder and biliary 
parages, yet in the majority of instances it appeared, and 
probably was, of normal composition. 

It must be borne in mind that when authors spoke of 
gall-stones which did not give rise to any symptoms they 
meant " symptoms denoting irritation in the biliary pas- 
sages, or symptoms of painfid contraction of the gall-bladder 
and biliary ducts, such as are the precursors and necessary 
accompaniments of the expulsion of these concretions." 
That part of the symptoms of gall-stone disease which, on 
account of its priority, was tlie most important, namely, the 
cacochymic aberration of the digestive process, not being 
understood, all symptoms occurring in that sphere re- 
mained unintelligible, and being localized in hidden regions 
of the body, formed no attractive subject for inquiry. 



Passage of Calculi without Symptoms. 



It was already known to J. P. Frank (' Epitome,' torn, ix, 
sect, vi, fasc. ii) that small biliary concretions do occa- 
sionally pass from persons not subject to any particular dis- 
prder, without creating any symptoms. 
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Symjatoma of Calctdt in the small and large Branches of tie 
hepatic Duct and the Duct itself. 

Most writers on this subject — among them Wolff, sup- 
porting Eiuhl — maintain that gall-stones produce sjTiiptoms 
only when lodged in the common duct. But this opinion 
has of late become very doubtful, as it has been found that 
calcuU in the hepatic duct or ducts produce symptoms of a 
peculiar kind, differing from the symptoms of gall-stones in 
the gall-bladder and common duct by the absence of pain, 
and having the greatest reBemhIance to chronic intemiittent 
fever. In one case, treated by Frerichs for a long tima 
means of quinine and other febrifuge remedies, the n\ 
and other allied symptoms simulating fever, were cnusetf 
solely by calculi in the hepatic duct ; their presence had not 
been suspected during the life of the patient. 

As these calculi are rarely moved from the place in which 
they are formed, and as their fonnation is so gradual as to 
effect a corresponding expansion of the canal, they rarely 
produce syniptomB of the passage of calctUi, and do not 
easily give rise to jaundice. When a single calculus is lodged 
in the hepatic duct itself, it is most apt to cause partial or 
entire obstruction of the bile, intermittent pains of a not 
very severe description, and bilious vomitings. In a few 
cases the hepatic canal has been known to nipture, and the 
calculus and bile to be discharged in the abdominal cavity, 
where they produced an acute and fatal peritonitis. 

The case of the physician, related by Fauconneau-Dufresne 
(p. 670), who passed concretions " which burned with a 
flame when held to the flame of a candle," appears to me 
not to admit of the assumption made by the reporter, that 
these calcidi came from the hepatic duct. 

A case of rupture of the hepatic duct, perhaps connected 
with, but not immediately caused by, gall-stooes, has been 
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Irelated by WolfF ('Raccoglitor,' March Stli, 1 850 ; and 'Gaz. 
M^d. de Paris," 1850, p. 235), A lady, set. 60, had for 
several years experienced recurrent attacks of pain in the 
legion of the liver. On the 1st of July, 1827, she had 

, another feeble attack, which, however, increased in severity, 
and caused her to vomit her dinner. She next had a 
violent Bpasni in the stomach, which compelled her to utter 
loud cries. On the following day the pains were more 
"violent, the abdomen was distended and painful, the extre- 

I jnities were cold ; cold sweats, vomiting, and suppression of 
the pulse supervened, and notwithstanding the use of 
leeches, injections, opium, and bhsters, the patient died 
twenty-four hours after the accession of the violent spasm. 
At the post-mortem examination the parts round the liver 
were carefully dissected, and the hepatic duct was found 
ruptured across ; the two ruptured ends floated in a 

•aiass of half-coagulated blood mixed with bile. The gall- 
bladder contained a large quantity of bile and two calculi 
of the size of peas j a smaller concretion was lying in the 
cystic duct, but did not close it entirely, and admitted of 
iLe passage of bile. 

The account of this case is unsatisfactory in this respect, 
that it does not appear by what agency the rupture of the 
hepatic duct was produced ; we may, however, conjectiu'e 
that it was by ulceration, set up independently of gall- 
stonesj or engendered by the irritation of a gall-stone pass- 
ing the hepatic duct on its journey towards the gall-bladder 
or common duct ; the ulceration once established, the 
passage of gall-stones into the common duct, and the con- 
sequent obstruction of the flow of bile, can easily be under- 
gtood to have effected the rupture and consequent effusion 
of blood and bile. 
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Symptoms of Calci/li in (he GaUMadtkr. 

Uneasvicas and pain. — When the calculi are present 
large numbers, and distend the gall-hiadder, they produce 
a sense of uneasiness in the right hypochondriac region, to 
which a feeling of the existence of something that drags or 
bears down, or distends, is not rarely added. Fabricius Hil- 
danus relates a case in which a person affected with gall-stooe 
in the gall-bladder experienced an uneasy movement in a 
place on a level with the right false ribs, as if from the 
shifting of foreign bodies, when in bed he turned from the 
right side to the left. 

This uneasiness is sometimes increased to pain, wlucb 
varies in intensity, and shifts or remains fi.xed. It may be 
dull, or shar]) and shooting, may remain confined to tlie 
right hypochondriac region or extend over the rest of the 
abdomen, and send emissaries towards the chest and right 
ahoulder. 

Tliese pains may be the effect of simple irritation of the 
gall-bladder and of spasmodic contraction. They may 
indicate the attempt of the gall-bladder to push the calculus 
into the cystic duet. They frequently lend to no particular 
result, but are in some cases the regular forerunners of sn 
attack of liver-colic, ending in the exclusion of calculi. 
Tliese attacks of pain do not often come under medical 
treatment; in some cases observed by Wolff they had prr- 
eeded by months and years the first one which came under 
medical observation. 

Digestive derangements. — Gall-stones not only^take their 
origin in digestive derangements, but, when once formed, 
become the actual som^e of them. They produce pain and 
sickness after food ; it is after meals that*most attacks c^ 
colic due to concretions begin. The digestive process 
itself, whether by the agency of the changed bile or the 
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interference Avith the other functions of the liver and spleen, 
becomes laborious. The appetite is lost, the tongue furred 
and unclean ; many kinds of food are not well borne ; some 
cause pain, others distension by the generation of gases in 
the intestinal tract. Tlie evacuation of fajcea is not rarely 
very irregular, and mostly retarded. 

Palpation and percussion not rarely elicit some evidence 
of the presence of gall-stones when the bladder is distended, 
and the calculi are not too numerous, and of a certain eize. 
On pressure over the region of the gall-bladder a resistance 
of unusual hardness can sometimes be felt ; when the pres- 
sure is made sudtlenly, or when a tap is given to the spot, 
a noise can be heard, which J. L. Petit, who first discovered 
this diagnostic proceeding, compared to the noise which 
filberts make when they are moved about in a bag. This 
has been confirmed by the observations of many physicians, 
among them by such excellent auscultators as Skoda and 
his English rival, Cockle. Sometimes the stethoscope has 
to be applied to a spot adjacent to that upon which per- 
cussion is applied, in order to hear the diagnostic rattle. 
It is necessary to use all the precautions required for exami- 
nations of the abdomen, and to examine in the reciunbent 
postiu^ not alone, but also when the patient is bending or 
sitting with his knees drawn up to the abdomen. 

A case in which Skoda established the diagnosis of gall- 
stones by percussion was by him sent to Carlsbad, and 
there passed the whole of his gall-stones while using the 
mineral waters. 

Fauconneau-Dufresne relates at great length the case of a 
lady in which pressure upon the enlarged gall-bladder pro- 
duced a noise characteristic of the concussion of bOiary 
calculi. 
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Symptovii of Calculi in fhc Cystic Duct. 

The calculi formed in the gall-bladder are apt to become 
lodged in the neck of that organ, and thence to be driven 
into the cystic duct. The power by which they are thus 
propelled may be surmised to be mechanical presBure, aided 
by horizontal position or contraction of the gall-bladder 
from irritation or other causes, 

A calculus may pass from the gall-bladder into the cystic 
duct and remain there, while the colics accompanying iU 
first onset cease after a time. The cessation of colic in such 
a case is sometimes, but not necessarily, due to the retura 
of the gall-stone into the gall-bladder. 

Bouisson (p. 58) has observed the case of a man who, 
shortly before his death, suffered of intense gall-stone colic. 
On a post-mortem examination the cystic duct was found 
partially mflamed, and obhterated at its aperture into the 
common duct. Tn the gall-bladder were a number of calculi, 
some of them lodged in the neck ; others had proceeded 
some way up the cystic duct. 

Symptoma of the passage of Calculi through the Cystic and 
Common Ducts. 
The common manifestations of the passage of one or 
more gall-stones through the common duct are a sert 
characteristic group of symptoms, which are commonly 
designated as hepatic colic or gall-atone colic. To the name 
colic there is the objection that it really means a pain in 
the large intestine, and cannot properly be applied to pain 
in other abdominal organs. This misapplication of the 
word, however, seems a kind of retributive justice, for cases 
fonuerly believed to be pure spasm of the colon have noj 
become rare since pain and spasm from gall-stones ; 
better diagnosed. 
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The usual time for gall-stone colic to appear is two or 
three hours after eating, the period at which the greater 
part of the food is leaving the stomach and the cystic hile 
is evacuated througli the cystic duct. (Wolff, Virchow's 
'ArcUv,' 1861 ; and Henoch, 'Kliiiik der Unterleibskrank- 
heiten,' 2, 185fi.) Commotions of the mind souietimea 
exert an evident influence upon the production of the 
spasms. The patients generally accuse various kinds of 
food, which, in reality, caimot be impugned, because at other 
times they are partaken of with impunity. 

Precursory symptoms. — In eases where the pain and spasm 
do not appear suddenly they are preceded by precursory 
symptoms, such as pain in the right hypochondriac 
region, extending to other parts ; constipation ; icteric 
colour of the urine, and in a few cases slightly icteric colour 
of the face. In some chronic cases the urine becomes red 
a day or two before the attack begins, and does not yield 
the reaction for biliary coliiuriiig matter with red nitric acid, 

The experience of Wolff is peculiarly valuable, as his 
cases were all verified to be colic from bdiary calculi by 
the isolation of the calculi from the faeces. According to 
him, pain is a constant and important symptom, mostly of 
moderate degree, sometimes compared by the patient to the 
most violent pains, e.g. labour pains. Great importance 
has been attached to the scat of the pain, and Flemining 
(' Zur geuaueren Diagnose grosserer Gallensteine,' 1832) 
has described as pathognomonic a pain which was to start 
from the region of the gall-bladder and to follow the course 
of the gall-ducts. llamberger has observed that this 
constancy in the direction of the pain occiu^ frequently in 
handbooks, but rarely in practice. 

In the majority of cases the right hypochondrium, 
frequently also the epigastrium, is painful. In all the cases 
observed by myself the epigastric region was the seat of 
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the greatest seiiHibility to touch, and a spot a lUUe t 
right of it was described as the seat of the severest spon- 
taneous pain. The pnins extend towards the back, particu- 
lariy towards the lower angle of the shoultler-blade, a 
Byinptom which Budd describes as characteristic of irritation 
of the bihary passages. Though the paia may radiate iii 
all directions, it remains most commonly within the right 
half of the body, and extends towards the abdomen, the 
shoulder, or the right arm. In a case observed by Wnt^m 
the father, the pain was in the intercostal spaces on the IW^| 
side, and was considered as simple intercostal neitrulgia. ^| 
cases observed by Wolff, the son, external pressure did not 
mitigate the pain, but caused a distinct sensation of pain. 
In some of my own cases pressure on the epigastrium was 
immediately followed by sickness, or violent vomiting. 

The following summary of WolfTs experience rcfpirding 
other symptoms connected with the passing of gall-stones 
is given for the reason already stated. It accords with our 
general clinical knowledge in a remarkable mannor, but 
some diagnostic points come out more prominently, and im- 
press themselves better on the memory and the imagination 
than would a mere abstract of general clinical experience. 

During violent paroxysms the patients assumed vanoiu 
positions — crouching, bending their bodies in many vrayBb 
In the severest cases there was great restlessness, deliria^^| 
and even syncope. In the majority of cases the pain K^| 
less violent, and resembled more a dull sensation 0^ 
pressure or uneasiness. During the paroxysm the pain was 
not of a stationary degree, but iiicrcascd and decreiised in 
tunis. During violent colics the abdominal muscles were 
spasmodically contracted, the abdomen consequently hard, 
sometimes a little distended, but generally soft and yieldin 
Strong pressure was sometimes more painful in the 
gastric region than in the hepatic region. 'I'hc obi 
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tioii of Beau, who found the liver distended during the 
attack, Wolff could in some cases confirm. 

In the intervals between the attacks of coUc the right 
hypochondriac region and the epigastric region remained 
frequentlj' very sensitive to pressure; the patients sometimes 
complained of a dull, pressing sensation in the region of 
the liver, but otherwise were free from pain. In the simple 
cases without jaundice the liver showed no changes in its 
dimensions, but when jaundice was present, and lasted for 
some time, a considerable increase in the size of the liver 
could frequently be observed. 

In the majority of cases the stomach was deeply impli- 
cated. Eructations, sickness, and vomiting, were the usual 
accompaniments of the colic. Mostly the food from the 
last meal was vomited ; if a longer time had elapsed since 
the last meal, a mucous fluid was generally ejected, which 
rarely contained any admixture of bile. Only the violent 
attacks were accompanied by vomiting ; and if these attacks 
followed each other in rapid succession, the nutrition of the 
body suffered materially. If, on the contrary, the attacks 
followed each other at longer intervals, the general con- 
dition of the patients suffered very little, appetite and 
digestion renmined normal, the complexion remained 
healthy, and nothing reminded the patient or physician of 
past storms. Any complications, of course, changed the 
aspect of the case materially. 

The action of tke iiiiesHiies was very irregular. Some- 
times there was constipation, at other times or in other 
cases there was diarrhcea, frequently diarrhoea alternated 
with constipation. In the absence of jaundice the stools 
had a perfectly healthy colour. 

One of the most important symptoms of the colic is 
the condition of the piihe. Already Coe expressed his sur- 
prise that in gall-stone colic he had found so quiet a pulse 
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and so little fever, lleberden ('Loud. Med. TransactV 
1772, vol. ii) relates the history of a man who suffered of 
such violent colic, that nine graius of opium, given in 
twenty-four hours, could hardly mitigate the pain, and all 
the time his pulse beat as quietly as if he was lying in a 
deep sleep. Ho consequently puts great stress upon the 
slow pulse as a. diagnostic point. m 

Pemberton {'A Practical Treatise on various Diseases <■ 
the Abiiominal Viscera,' IS06) states, as the principal diF 
ferencc between inflanunatory pain and pain from gall-stone 
colic, that in the latter external pressure had the effect of 
mitigating the pain, which was not so in the former; colic, 
moreover, made the patient inclined to perspiration, and 
bia pulse did not rise above 100 beats per minute. 

Notwithstanding these distinct statements of ol( 
English authors, modern ^Titers on gall-atones have 
little attention to the jiulse dimng the attack of colic, and 
have made varying statements regarding its condition. 
Faucunneau-Uufresne found it in most cases small and rapid, 
an assertion which is repeated by Henoch. According to 
Bamberger, the pulse ordinarily shows no acceleration; 
sometimes it is even normal, or below the normal numbers; 
in very violent attacks it is small, rapid, and even in- 
sensible. Budd found the pulse slow aud small. Wolff 
explains the contradiction of these observers by the assui 
tion that they had not separated pure and simple cases 
gall-stone colic from those in which complications exist 
such as ulceration of the gall-bliiddcr or gall-duct, inflam- 
mation of these organs, and so on, in which, therefort, 
conditions existed which may cause a small and frequent 
pulse. In the pure cases of gall-stone colic — and such 
were almost all the forty-five cases observed by Wolff-ri 
i/tr pu/se was certainly not accelerated; on the coni 
I his physician found, in accordance with the obsen' 



"A 






PATaOLOOT AND TREATMENT- 231 

of the English authors, the pulse constantly retarded. This 
retardation of the pulse appeared in every attack, and 
according to its severity amounted to a lessening of the 
beats of the pulse by from five to ten beats per minute. 
In these observations notice was taken of the fluctuations 
of the pulse at various times of the day ; and in order to 
know the normal frequency of the pulse in the various 
patients, it was carefully examined during the time tliey 
were free from colic, and the result noted down. The 
precaution was taken to make the obsen'ations always in 
the same posture. If the physician could not himself 
make the necessary observations upon the patient, an intel- 
ligent person among his relations was intrusted with this 
commission. The symptom of diminished frequency was 
BO constantly found during frequent observations, that in 
doubtful cases (/. e. in absence of jaundice) it was mainly 
relied upon for the (Uagnosis. Wolff tlie younger observed 
it for uionths almost daily in a patient, who had daily 
attacks. Tlie pulse was not small, but large and regular. 

This retardation of the pulse was found in cases with 
and without jaundice, and did, therefore, not exclusively 
depend upon this disorder, though it is a frequent conse- 
quence of it. 

T^ck (' Sitz. Ber. d. K. Akad. zu Wien. Math. Phys. 
CI.', xvii, 2) has observed a periodical retardation of the 
pulse during attacks of neuralgia of the fifth nerve. 
Valleix {' Traitd des Neuralgies,' 1841) has never found a 
diminution of the frequency of the pulse in cases of 
neuralgia. 

The respiration was impeded during the paroxysms, the 

short and rapidly succeeding inspirations indicating a slight 

degree of dyspncea, occasioned, probably, by impeded action 

of the diaphragm. In the common attacks respiration was 

■ perfectly free. The retardation of the pulse cannot, there- 
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fore, be explained by voluntury suppression of respimton 
action, an expliination to which the well-known experinicDt 
of Weber might in some cases lend. 

Hiccough was rare, and occurred only iu very violent 
attacks. 

Frequently, though not always, the attacks were accom- 
panied by shivering, which in the more severe caMs 
amounted to violent shaking rigors, resembling csacfir 
the cold stage of intermittent fever. The sensation of 
coldness was so great in a lady, that hot hotHes and 
blnnkets, in the hottest days of Jidy, were not sufficient 
to get the patient warm. The commencoinent of the 
rigors was always, ns has alreiidy been remarked by Pern- 
berton, subsequent to the beginning of the pain, and ceased 
before the pain ceased, 

The cause of the rigors and shivering is probably the 
expansion of the ducts and irritation of their walls, at 
fiudd suspects. He compares them to the rigors which, 
in cases of stricture of the nrcthra, are caused by 
introduction of a catheter, or are sometimes witn« 
when the colon is distended by fiecal matter. A cei 
sensation of coldness is seldom absent, even in the slight 
attacks. 

Towards the end of the colic there is mostly a sliglit 
perspiration, which eases the patient. In violent attack* 
the patients are bathed in perspiration. 

In some patients, who were subject to hysteria, there 
were yet globus, spasms of the extremities, and violent 
headache. Bamberger has described such cases. The 
described by Duparcque ('Rev. Med.', 1844) of 
spasms during gall-stone colic deserve to be compared. 

That jaundice is not a necessary symptom of gall 
was first shown by Morgngni, iu the often quoted thirty- 
seventh letter of his celebrated work on morbid anatomy. 
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As the experiments of Saunders (' On Ihc Structure of the 
Liver,' 1785) show that the common duct must have been 
occluded for some days before jaundice becomes strongly 
marked, it follows that even large gall-stones, causing 
complete obstmction of the common duct, may pass into 
the intestine without causing jaundice, provided they pass 
quick enough. Cases in which large concretions were 
passed from the gall-bladder and expelled from the bowels 
without ever having caused a trace of jaundice, are not 
rare. The two most notnble eases are those described by 
Meier {' De nmgno ves. fell, calc.', 1768) and Dehus (' De 
cholelithis observ.', 1792). In the clinical record appended 
to this chapter will be found several cases, particularly one 
recorded by Dr. Omond and another by Mr. Childs, in 
which Inrge biliary concretions made their way from the 
gall-bladder to the outer world, without having caused 
jaundice at any period of a protracted illness. 

But although it is well proved and generally admitted 
that jaundice is not a necessary consequence of the passage 
of gall-stones tbroiigh the common duct, the opinion, 
nevertheless, is \'ery prevalent that in by far the greater 
proportion of cases of gall-stone disease jaundice is at one 
time or another observed. In the cases observed by Wolflf 
the reverse of this assumption took place. In twenty-five 
cases there was, during the whole duration of symptoms, 
no jaundice, and it was present only in twenty. The 
number of cases in which no jaundice appears is probably 
still larger in comparison to those in which it appears, aa 
cases of the former kind easily escape diagnosis, while 
those accompanied by jaundice are never lost sight of. In 
cases where there is no yellow skin all indications as to the 
time at which the calculi may pass in the fseces are absent, 
and particular care must be taken to examine the fseces in 
order to discover calculi. The only sure mode of searching 
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for calculi is the proceeding first pointed out by Ol 
Borrichius (see p. 35), which consists in tlirowing the 
feces on a sieve, and washing them carefully with iai^ 
quantities of water. Prout (' On Stomach and Urinary 
Diseases/ 3rd edit., 1840, p. 204) advised to mix the 
excrement with water, when tlie stones would float on tlie 
top of it. Watson has, however, long ago shown that no 
calculi are ever obtained by this proceeding, and that it 
was based upon an erroneous notion of the sjiecific gravil 
of gall-stones, observed upon old and dry specimens. 

lu the cases without jaundice observed by AVolfl" 
ayuiptonis, ihough sometimes very violent, as a nile were 
of moderate severity. I'roui the beginning of the first 
attack of colic until the calcuh were expelled, two to eight 
mouths, in the longest case thirteen months, elapsed 
without any trace of jaundice making its appearance during 
that time. In the majority of cases the calculi were of 
moderate or insignificant size ; some, however, were the 
size of a filbert. Of two which were distinguished by 
their size, one weighed thirty-two grains, bad the shape 
of a parallelopipedon, with a quadratic basis of sixteen 
millimetres' length of each side, and of the height of one 
centimetre. All edges and corners were rounded off. 
The second calculus weighed twenty grains, had nearly the 
shape of a ball, a diameter of thirteen millimetres, and 
showed four planes. In both cases two or three smaller 
calcuh were yet passed. 'J'hesc large calculi prove again 
that the mere size of the stone is no condition of jaundice. 
On the other hand, it was found that the small calculi of 
the size of a pea frequently cause jumidice. The shape hiu 
also been brought in connection with jaundice, and Barth 
('Gaz. bebd.,' 1S54, 1, 23) maintained that angular calcuh 
caused no jaundice, because the bile could pass by the side 
of the stone, but that round calcuh necessitated jaundice. 
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Wolff admits that this may be true for large calculi, but 
not for small ones. Both round and angular calculi, lai^e 
and small, occurred with and without jaundice. Most 
small calculi which caused jaundice belonged to the poly- 
hedric variety. It must be bonie in mind that in diftcrent 
individuals tlie Icnfjth and width of the canal varies con- 
siderably ; 80 does their irritabihty. In one cose the bile 
collects behind the obstructing calculus, distends the canal, 
and pushes the calculus into the duodenum. In other 
cases tlie irritation of the concretion causes a spasmodic 
contraction of the muscular coat, which in the common 
duct is of considerable thickiiess, prevents the expansion 
by bile, or opposes great resistance to it, and causes a long 
retention of bile. 

In cases in which jaundice appeared two periods could 
be distinguished. The majority of the attacks of colic, 
some of them very violent, were not accompanied by jaun- 
dice, and were evidently caused by the irritation of the 
spiral valve in the cystic duct, which impeded the passage 
of the calculus. Upon this relation much stress has been 
laid by I'auconneau-Dufresne. After attacks without 
jaundice had occiured during several months, at last, at 
the end of an attack of cofic, jaundice appeared, and on the 
same day, or a few days later, the calculi were passed. The 
course of events made the impression as if the calculi had 
been impacted in the narrow mouth of the common duct. 
In rare cases the jaundice lasted for some time, and reached * 
a certain degree of intensity, while in most cases it only 
exhibited itself as a yellow tinge of the conjunctivse. After 
expulsion of the calcidi the jaundice quickly disappeared. 

Intervals between the attacks of colic occur with calculi 
in the common duct, where the retention of the calculi in 
these passages is proved by the continuance and increase 
, of jaundice. 
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lu Wolff's cases the duration of colic was several I 
in rare cases they lasted one or two days ; they ret 
sometimes daily ■with great regularity ; in other case 
left free intervals of some days, weeks, or months. 

The expulsion of the calculi, if there were several, 
occurred in rapid succession. la rare cases it took a long 
time for their expulsion, which could not be looked upon 
as completed before the expiration of some months from 
the beginning of the colic. All forty-five cases terminated 
in the expulsion of the calcuh by the intestinal canal. All 
calculi passed tlurough the normal biliary ducts, and in no 
single case was there any ground, either in the course of 
the symptoms or in the unusual size of the calculi, for 
assuming that there was an abnormal communication 
between the gall-bladder and the intestinal canal. In no 
case did the calculi produce any symptoms by their sojourn 
in the intestinal canal. 

Duraliim. — The case which, from the first accitrate 
oliservcd attack of colic to the final expulsion of the cnlcutH 
lasted longest, stretched over eighteen months. In most 
cases the duration of the expulsive efforts was only from 
two to twelve months. 

The whole of the expelled concretions belonged to t 
cholesteric class, and possessed a pigment nucleus i 
varking size. Some larger ones consisted of alternatii 
layers of cholestcrine and pigment. Most of them ww 
small, of the size of peas and upwards, and then weie ' 
passed in large numbers. Those of the size of a filbert 
were rarer, nnd passed in numbers of between two and 
five. 
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Symfiloms of Gall-slones in the I/iiestinal Canal. 

When the irritation produced by gall-stones is severe, 
and vomiting continuous, it passes not rarely into anti* 
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peristaltic action of the duodenum. Gall-stoiiea which 
pass from the common duct into the cavity of the intes- 
tine are, under these circumstances, moved upwards into 
the stomach, and thence ejected by continued vomiting. 
Of this nature was the case observed by Gentilis {see p. 10). 
Fred. Hoffmann (' Med. rat. ayst.', vi, obs. 2, p. 44) men- 
tions the case of a patient who, while suffering severely 
from hepatic colic, imprudently took a drastic purgative. 
He became violently sick, and vomited twenty angular 
calculi, which were of a greenish -yellow colour, and 
weighed a drachm and a half. Their expulsion had been 
preceded by jaundice, and was immediately followed by 
the disappearance of that symptom. Notwithstanding 
this successful termination of the expulsive efforts, the 
patient died. Iluxham, in a letter to Coe (see his 
'Treatise,' &c., p. 73, uote) mentioned that he obscned 
two cases in which gall-stones were discharged by 
■ vomiting. 

The Count de GuemSs, at the age of forty-five, while in 
Spain, had repeatedly suffered of hepatic colic. Subse- 
quently, when living very imprudently at Paris, he had 
become the victim of numerous long and painful attacks. 
Portal, having been called to the patient, foimd him suffer- 
ing severe pain, screaming aloud, and throwing his arms 
about. The abdomen was painfid, particularly at the 
q)igastrium and in the region of the gall-bladder, where a 
tumour could be felt, which, no doubt, was the gall-bladder 
itself filled with bile. After a venesection and the admi- 
nistration of some soothing remedies, the pain became 
lessened and vomiting set in, by which a great amount of 
biliary matter, mixed with yellowish granular concretions, 
was discharged. The gall-bladder at first retained its size, 
but after, by means of continued vomiting, a quantity of 
blockish-green bile had been discharged, the tumour dis- 
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appeared, and the patient, who had been slightly jauudio 
regained his usual state of health. 

Fauconneau-Dufresne has published the following ( 
originally communicated to him by Dr. Camille Piron. X 
woman, aged thirty-six, vomited, after great eftbrts, a calculus 
of the size of a large nut. She had often vomited before; 
her digestion had been deranged, and she had become ema- 
ciated, which had made it probable tlint she was afflicted 
with scirrhus of the pylorus. She also liad been jaun- 
diced several times, and vomited a calculus some yean 
before the one which caused her to apply to Dr. Firoa. 
A short time after this occasion she vomited a third 
calculus. 

Bricheteau (' Clinique de I'hopital Necker*) observed i 
lady, aged forty-nine, who had for some time been suffering 
of hepatic colic ; all of a sudden she vomited a round body, 
of the size of a filbert, which could easily be broken. 
After this she had very strong colic pains, and passed a 
large quantity of muco-bilious matter, with much ^ec«l 
matter in her stools, 

Ch. Petit (' Memoire sur les eaux minerales alcalines d 
Vichy,' &c., Paris, 1843) relates the case of a Portugal 
gentleman, aged sixty, who, in consequence of misfortu: 
and grief, had become affected with hepatic colic i 
icterus. Although the gall-bladder was distended and 
painful, the patient began the use of the Vichy water, and 
bore it at first tolerably well. But after the lapse of three . 
weeks he vomited a large quantity of greenish fluid, 
two basinfuls of this fluid had already been throw 
away, the patient was for the first time able, in a moment 
of calm, to order that the vomited matters should be ex- 
amined, as he had felt something hard which had scratchet 



■rtuiB 

^ aall 
and 

', and 
< three _ 

Aft^ 
;hroii^| 



' amined, as he hud felt something hard which had scratched^ 

his throat. When the matters vomited subsequently t|^| 

I this order were examined, sLx facetted biliary c^cuU we^H 
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found in them, of which the largest one was of the size of 
a filbert. These attacks of sickness, accompanied with 
terrible spasms, continued during eleven consecutive days, 
at the conchision of which fifty-eight basins more or less 
ftill of vomited matters had been emptied. There was 
jaundice, but not of a severe nature. A fortnight after 
this attack the use of the mineral water was resumed. 

A similar but fatal case, related by Bouisson, has already 
been given on p. 127. 

Most biliary calculi, after their arrival in the intestinal 
canal, pass through it without any difficulty. But iu some 
cases, where their large size precludes an easy and quick 
transit, they cause irritation of the narrower parts of the 
intestinal canal, and eventually arc retained by a con- 
stricted portion of the gut, causing the usual symptoms of 
obstruction of the intestine. In most cases, though not 
in all, this accident is fatal. 

Of calculi simply retained in the duodenum there is 
no example extant, but there are some cases on record in 
which the calculi were retained in pouches of the duode- 
num, produced either by relaxation (as is assumed) or by 
ulceration proceeding from the gall-bladder, Of the former 
kind, probably, was the case mentioned by Chomel {* His- 
toire de I'Academie royale des Sciences,' 1710, obs. anat. 3). 
" In the body of a decrepid woman there existed a little 
sac, formed by relaxation of the walls of the duodenum, 
and filled with calculi." To the latter class belonged the case 
brought before the Royal Medical and Chirurgical Society by 
Mr. Edward Wilson l)u£Gn, on May 9th, 1 848, and related 
in the 'Lancet' for May 27th of the same year, p. 582. 
The patient, a man sixty-five years of age, had on several 
occasions during the last three years consulted the author 
for symptoms that were presumed to proceed from deep- 
seated, subacute inflammattoD of the liver. He was also 
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subject to dyspepsia. On the night of the 25th 
January last tie was seized with vomiting and hiccou| 
which continued, with only trifling intermissious, for tl 
days. On the third day he vomited about three pints 
a flnid like coficc-grounds. Uneasiness in the. ubdoini 
A little to the left of the umliiUcus, had annoyed him 
sionally for some time, and there was now tenderness 
the same situation. There was no jaundice, but h« gradi 
ally became much emaciated, and at length, without nnr 
symptoms, died on the 9th of March. On examination 
after death two folds of intestine to the left of the um- 
bilicus were found adherent to each other by recentlj 
effused Innph, and in nn angular, pouch-like dilatation 
this portion of intestine {the jejunum) a large, wcd| 
shaped concretion was found. The gall-bUdder in 
entire length on its under surface was found to havi 
destroyed by ulceration, the edges of the remaining portion' 
being continuous with the edges of a large perforatiug 
ulcer in the anterior walls of the duodenum. The duode- 
num presented two pouches, of one of which the antenor 
part of the gall-bladder formed the apex. Lodged in 
these pouches were three large biliary concretions. Til* 
length of the four concretions, all of which had bevcll 
surfaces, was, when they were fitted together, six and 
half niches. Their weight was two ounces, five drachi 
nineteen grains. The author referred to two similar a 
one related by Crnveilhier, the other by Mr. Blagd< 
of Petworth, in the ' Chirurgical Transactions,' vol. vfi 
In neither of these cases was the mass of concretions 
large as in the present instance. 

Cases of retention of calculi iii the small intestines 
of more frequent occurrence. The following cases wi 
fatal : — Monml, ' Bulletin de la Soci^te anatomique' du S' 
Mars, 1838; Broussais, ' Annalcs de la doctrine physio* 
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logique, Aout,' 1827, No. 8 ; Puyroyer, ' Extrait du rapport 
de M. Maisonneuve sur robservation 3me.' Of the 
symptoms of these cases Fauconneau-Dufresne gives the 
followiiig summary. Vomiting appeared soon after the 
hepatic colic, and did not cease until death. The vomited 
matters at first contained food, afterwards greenish or 
brownish -yellow bile, and at last ftecal matters. The 
abdomen was painfid, distended at the epigastrium and 
all i-ound its upper part, flat and sunk in at its lower part. 
There was always constipation, although the faeces could 
be felt in the colon. In a case to be related below it was 
beheved that the obstructing body itself could be felt. The 
countenance was collapsed, the pulse small and frequent. 
The patients always sank rapidly, and death took place on 
the sixth or eighth, in the last case on the twenty-sixth 
day after the setting in of the symptoms. In two cases the 
obstruction existed in the jejunum, in one in the ileum. 
The obstruction was complete, and did not permit any fluid 
to pass. The calculi causing the obstruction are described 
as being of the size of a pigeon's egg, or an inch and a 
quarter in diameter. In the observation of Puyroyer the 
obstructing body was a cylinder of conglomerated calculi ; 
on the whole the calculi were not of the largest description, 
as much larger ones, up to the size of a turkey's egg, have 
been known to pass through the intestines, and be voided 
by the anus. Above the obstruction the intestines were 
always much dilated. In the observation of Alonbd the 
dilatation extended as high as the middle of the cesophagus. 
Below the obstmction the intestine was generally found 
contracted. In the immediate neighbourhood of the im- 
pacted concretion there was always much inflammation and 
congestion. 

To this summary of cases the particulars of the following 
two fatal instances deserve now to be added. The first 
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was brouglit before tlie Putliological Society on Jnmutry 4th., 
1859, by Dr. van der Byl, and reported in the 'Medical 
Times and Gazette' for Januaiy 22nd, 1859, p. 99, as 
follows: — Two large gall-stones, beiug short trunoitcil 
cylinders of nearly an inch iai diameter, were shown. 
Death had been caused by the impaction of one of these in 
the small intestine. The patient had died nith all the 
symptoms of intestinal obstruction, the cause of which it 
had been impossible to diagnose. At the autopsy the gal 
was found distended above the calculus, and contracted 
below. The stone fitted just as a cork might do, and bad 
evidently been in course of passage downwards. Its fellow 
■till occupied the gall-blnddcr. 

In the next case the calculus passed from the gall-bladdrr 
into the small intestines by a fistulous communication. It 
was reported by Rcnaud in the ' Archives Gencrales,' and a 
translation of it was published in the ' London Med. and 
Surg. Joum.', 183i, p. 312. A fomale inmate of the 
Salpfitriere, seventy-five years of age, had enjoyed perfect 
health, although she had been subject to habitual costivi^ 
ness. On the 1 1th of January, 1834, after a meal, she was 
seized with vomiting, which persisted daring the uight and 
for several subsequent days. 

On the 14th of January, the date of her admission into 
the infirmary, her symptoms were as follows: frequent 
vomiting of alimentary matters, then of bilious fluid, 
no headache, very little thirst, acute pains of the epigns- 
trium and right side, slight abdominal tension, constipation. 
On examination of the region of the colon, some hard ster- 
coral matters were felt. A cataplasm on the epigastrium Mi^ 
cnemata were ordered to be apphcd. 

On the 15th she had copious vomiting of green mat 
free from odour ; her countenance was shrunk, her eyes 
sunk, the tongue was dry, red at the point ; the abdomen 
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wns less sensible to pressure, compact rather than tense, her 
akin was liot, her pulse threfldy, 'ITie cataplasms were 
continued, and an oily emulsion was given. 

The 16th found the vomiting still bilious, without smell; 
she had alvine evacuations. The pain in the abdomen 
became acute, the pulse could scarcely be felt, the extremi- 
ties became cold. Something like a round body, which 
might obstruct the stercoral matters, was felt through the 
abdominal parietes on the right side. On the 17th she died. 

Post-mortem ea-amination. — The dilated stomach de- 
scended as far as the hypogastriura : the duodenum was in 
its natural position, being retained there by adhesions with 
the gall-bladder and liver. The intestinal tunics were sound, 
but the upper portion of the small intestines was considerably 
dilated through several feet of extent ; the lower portion was 
diminished in diameter. In the upper part of the small 
intestine there was an oblong, very hard tumour, aa large as 
a pigeon's egg, which must have prevented the progress of 
the faecal matters. The tumour was caused by the presence 
of a biliary calcidus. There were solid adhesions between 
the gall-bladder and the duodenum, and an extensive loss 
of substance bounded by these adhesions allowed a com- 
munication between the two cavities. This perforation did 
not appear to be of long standing. The large intestine 
contained very hard fjeccs. 

Happily this accident of the impaction of a calculus in 
the small intestines is not always fatal. ITie following 
casen will illustrate the condition under which we may hope 
a favorable issue of the disorder, and indicate some of the 
means which we ought to employ for its removal. 

The first case was observed by Mayo, and referred to by 
the president of the Pathological Society during its meeting 
on January 4th, 1S59 (see also ' Gaz. Med. de Paris,' 
30 Decembre, 1843). 
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A patient had, for some time, been suffering all the 
symptoms of intestinal obstruction, but they had suddenly 
been removed after a careful examination of the abdomen 
by pressure. It appeared that the surgeon's manipulation 
had been the means of dislodging the impacted stone, 
which was voided by the rectum very shortly after the 
visit. 

The second case of impacted gall-stone in which recorery 
was effected by medical aid was related by Dr. Omtnid u 
the 'Edinb. Med. and Surg. Joum.', and reprinted in 
•Lond. Med. and Surg. Joum.', 1836, 8, 351. 

A married woman, forty years of age, complained of 
extreme tenderness of the abdomen, n)\icli increased by 
moving, with the general symptoms of fever, the pulse 
lull and strong, and the bowels confined. She stated that 
she had frequent attacks of inflammation of the bowels, 
the last being a few months ago; that constipation was 
always a prominent symptom ; and that the remedies used 
were bloodletting and strong purgatives. She is of gross 
habit of body. After bleeding, a cathartic prescription was 
given, containing calomel and colocjTith. 

On the second day she was bled ; it partially relieved 
the pain in the abdomen, which returned only at intcrvob. 
Various medicines were tried, but all were speedily vomited. 
Several injections were also administered, but withoat 
effect, not being retained for any length of time. 

On the third day stercoraceous matter was ejected by 
vomiting, and the symptoms continued very nrgent. 

During the three following weeks every medicine tried 
completely failed to afford any relief, the stercoraceooB 
matter being still ejected two or three times a day. 
Strongly purgative enemata failed to relieve the bowek. 
Although the patient took nourishment daily, she was 
nevertheless made weaker. The enema syringe was now 
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employed by the attending surgeons, instead of by a nurse 
as formerly, and very large quantities of fluid used, to the 
extent of several basinfuls. After the third attempt, some 
fsecitlent matter appeared. 

The pump was now used daily during an entire week, 
the fifth of the illuess. The vomiting ceased entirely. A 
strong cathartic was now given, containing seven grains of 
calomel, this on the next day was followed by copious 
discbarges of fsecea, and the evacuation of a calculus 
measuring three inches ia circumference. The calculus 
was crystalline, and consisted of cholesterine. 

During the following month the patient passed several 
smaller calculi. She improved gradually, and was at last 
80 far recovered as to be able to walk about. 

A third case is described by Frericbs (loc. cit., p. 546). 

Count G — , a healthy man, fifty years of age, resorted 
to Karlsbad in the spring of 1856, on account of slight 
jaundice, accompanied by moderate enlargement of the 
liver and habitual constipation. Temporary improvement 
followed; but already in July the colour of the skin was 
again pale-yellow ; the patient complained of dull pains in 
the right hypochondriac region ; the appetite ceased, and 
the bowels became more and more confined. 

A state of constipation, lasting for several days, was 
gradually developed, which the medical attendant of the 
patient endeavoured in vain to remove by means of rhubarb, 
Saidschiitz water, compound infusion of senna, and other 
means. At last calomel was tried, but remained without 
effect ; vomiting set in, the abdomen became distended, 
and more and more tympanitic, but was free from pain. 

The vomited matters consisted at first of a greenish- 
yellow mucous fluid ; subsequently they assumed a dirty- 
yellow colour, and became fetid, and at last they emitted 
an immistakeable stercoraceous odour ; at the same time 
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there was dyspncea, with great anxiety, and cool ex- 
^ tremities. 

Frerichs advised the discontinaance of the purgative, 
and the substitution of small doses of morphia, together 
with ice. The bowels were acted upon by the often 
repeated injection of large quantities of tepid water. The 
vomiting upon this ceased, and the patient became tran- 
quil, but the bowels, nevertheless, remained obstinately 
confined. Thereupon an infusion of three ounces of water 
upon five grains of belladonna leaves was injected into the 
rectum. As it produced no effect, it was repeated in the 
evening. It was followed by restless sleep, interrupted by 
delirium, by enlargement of the pupils, and other symptoms 
characteristic of the action of belladonna. On the following 
day the injections of tepid water were resumed. About 
noon the fluid which came away begun to be coloured, and 
about two o'clock a bulky ftcculent stool was jiassed, causing 
severe pain at the sphincter. The stool contained a globu- 
lar, brown calcuhis, rather larger than a walnut, composed 
of cholesterinc, presenting a radiated structure, and sur- 
rounded by a layer of dried frecos several lines in thickness. 
TTic effects of the belladonna lasted for several days, afier 
which complete recovery took place. 

Gall-stones, like other foreign bodies passing through the 
intestinal canal, are sometimes driven into the vermift 
appendix. One fatal case of this kind has been 
down by Wegelcr (' Joimi. de Med. Chir. et Phanii.', 
Cor\i3art, Leroux et Boyer, torn, 2S). It was that of 
young man of eighteen, who had for some time suffered of 
colic. These attacks became more severe, and were at last 
complicated with a painful swelling in the right inguinal 
region ; next supervened vomiting of matters, which 
at first bilious, afterwards stercoral, and under these 
touts death ensued. The vermiform appendix com 
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several biliary calculi, and waa very much inflamed; the 
caKTum was gangrenous. 

Another case, in which a biliary calculus entered the 
verraiforra appendix, and was ultimately discharged from 
the right groin, has been related by Dr. Adolplie Sirey 
(see ' Med, Times and Gazette,' October 8th, 1859, p. 372). 
The calculus had caused inflammation and suppuration in 
the appendix vermifonnis and the parts around it, and, 
tlirough an ulcerated opening, had found its way outwards 
through the abdonunal walls. The case related by Civa- 
dierus, mentioned under the chapter on biliary flatulae, 
admits, perhaps, of a similar interpretation. 

When gall-stones cause any obstruction in the large 
intestine, it is mostly at the inner or outer sphincter of the 
rectum ; there they become lodged, and prevent the passage 
of the fffices either partially or entirely. A careful exami- 
nation of the rectum by means of the finger, and of the 
colon by means of an elastic tube, shoidd therefore always ' 
be made. 

The expulsion of the calculi through the anus takes place 
under a variety of circumstances. ITiere are cases on record 
where a calculus, of considerable size, was voided by itself, 
vithout any accompanying fa;ce8 or other matters, and 
nrrived at the bottom of the pan of the commode with the 
sound usually produced by the falling of light, hard bodies, 
as in the following case. Ann Aldred, a;t. 7\, had violent 
pains in her sides during a period of three months, at the 
termination of which she evacuated a gall-stone per anum 
with considerable difficulty, unaccompanied by fteces. 
Immediate cessation of pain ensued, and four months later 
she hod had no return of her complaint. The calculus was 
given to the College Museum by Sir William Btizard, in 
1822. A. 103, catal. p. 179. In other cases the concre- 
, tions arc buried in the midst of ordinaiy faeces, as in the 
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case of Madame Noel, reported by Porta] in his woris 
liver diseases (Paris, 1818, p. 177); sometiaies, also, the 
feces formed a shell round the nucleus of the size of a 
hen's egg, similar to the shell round the impacted cal« 
in the case related by Frerichs, Frequently the 
were, what in ordinary terms is called bilious, which nu 
coloured yellow, red, or brown, by altered colouring matter 
of bile. In rare cases blood was mixed with th« naatter 
accompanying the fseces. In all cases the faeces should be 
sifted in the manner alluded to in a former paragr^h. 

Calculi may cause obstruction of the intestine by their 
number as well as by their size. Fauconneau-Dufresne 
has observed complete obstnictioa of the small intestine 
by a cylinder composed of conglomerated calculi. Id a 
case related by Beruiond (' Bullet. M^d. de Bordeaux," 
and ' Lancette fran^aise ' du 27 Fevrier, 1 834) a temporary 
obstruction was caused by a large number of calculi, wbich 
were ultimately evacuated under great pain, with a large 
quantity of fjEcal matter. The bulk of the calculi is some- 
what dramatically described as equalling the eize of two 
fists. As the calculi do tiot appear to have been isolated, 
counted, or weighed, we must suppose that the bulk of 
two fists was made up of the calculi includiug the fiecal 
matters with which they were excreted. 

The calculi passed per anum are sometimes of surprisit^ 
size. Common is the size of a walnut (Wilson, Pujol, 
Frerichs, and others). Imbert, who was at one time chan- 
ceher of the University of Montpcllier, in his ' Dissert. d« 
lapidibus biliariis,' states that he saw a calculus of the aiae 
of a hen's egg, which had been passed by a lady of high 
rank. Gullbert mentions a similur observation, which bad 
been made and communicated to hun by M. Petit, late 
dean of the physicians of the Hotel Dieu. Other cases are 
mentioned in the old ' Journal de Medecinej' in the ' G»z. 
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Med. de Paris,' 30 Decembre, 1843 (calculus weighing 10 
grararaea, obseiTed by Joliiison), and in the 'Bullet, de 
Therapeutique ' for 1845 {calculus weighing 12j granimes, 
length 4j centimetres, thickness 2J centimetres, observed 
by Cosseret, of Toulon). 

Among the largest calculi passed per anum is one pre- 
sented to the Museum of the Royal College of Sui^eons, 
in 1819, by H. P. Fuller, Esq., and described and figured 
in the catalogue, p. 168, and plate 17, fig. 8. It is oval, 
measures one inch and three quarters in length, by one inch 
and a half in diameter, and was passed per anum by a 
Mrs. Smart. Its centre is composed of nearly pure 
crystallized cholesterine, while its exterior consists of 
cholesterine mixed with the colouring matter of the bile. It 
deserves to be noticed that the sister of this Indy was also 
afflicted with gall-stones, and voided a large one per anum, 
which is also preserved in the College. 

Another calculus in the Museum is A. 80, catalogue p. 
176. It is egg-shaped, and measures nearly two inches in 
length. It consists of impure cholesterine, and has the 
foUowing history in the Slonnian Museum Catalogue : — " A 
large stone voided by a gentlewoman (Mrs. Anne Wright) 
who had been many years troubled with the colic." 

In this catcgorj' belongs the case of Bczold related on 
p. 34. The case related by Petit (' Malad, Chir.', 1, 
325), after liabut, would also have to be related here, 
were it certain that it concerned a biliary and not a purely 
intestinal concretion. 

Sometimes calculi are voided which, from their shape, 
make it pTobable that others have gone before them or 
remain behind in the gall-bladder, biliary canals or intes- 
tinal cavity. Fiedler {' Medic. Jahrb. des K. K. Oesterr. 
Staates,' Bd. 3, Hft. I) relates the case of a man of sixty- 
seven, who, after hepatic cohc, evacuated with the stool a 
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calculus of the size of lialf a lien's egg, antl on the day 
lowiTig another calculus of similar size aud shape ; the 
calculi fitted each other by two planes, thus showing thai 
they hftd been together in the gall-bladder. Their sw 
precluded the supposition that they had passed by the 
natuml dilated channels, and compelled the obsen'er to 
assume that they hnd passed from the gall-bludder bv 
ulceration. This opinion is shared by Cruveilliier, 'Aiiat. 
Pathol.', livr. 12me, obs, viii. 

Van Swieten, in his ' Commentaries to the Aphorisms of 
Boerhtiave,' 151, § 950, gives the case of his mother-in-^ 
law, who had been subject to attacks of jaundice ; two davs 
after a lively attack of pniii in the region of the duodenum 
she passed a calculus of the size of the last joint of a thumb, 
having on its surface two grooves, which indicated that 
other calculi remained behind ; they were, in fact, evacuated 
a short time afterwards, and their size was not much inft 
to that of the first one. 



Gall'Slones having the Gall-bladder ly uIceratioH and 
passing Ihroiiph the Abdomutai Walls. 






Soemmering, 1. c, p. 20, preserved a gall-bladder, which 
was full of concretions ; some had, during the lifetime of 
the person from whom the preparation came, been evacuated 
through an ulcerated aperture in the fundus of the bladder. 
Cheseldcn, *Tlie Anatomy of the Human Body,' edit, si, 
Lond., 1778, p. IGG, saw two calculi, of six hues diameter, 
pass through the walls of the abdomen. Similiar cases arc 
related in 'Acta Roterodamensia,' torn, i, p. 509, and by 
Lind, ' Joum. de Med. et Chir.', Paris, 1789. 

Hofmann obser\'ed SO biliary concretions pass through an 
ulcer in the abdomen. Compare Crell's 'Chem. Annah 
Stuck viii, 1789; Bloch, *Med. Bemerkungen,' Bcrl 
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1774, obsencd calculi discharged through a fistula under 
the false ribs. 

Tolet, ' Op. de Lithotomia,' cap. iv, p. 24, saw a biliary 
concretion of the size of a pigeon's egg pass through an 
ulcer at the navel. 

Buettner, Tiinf besondere anatomiache Wahrnehmungen.' 
Koenigsberg, 1774, observed thirty-eight gall-stones dis- 
charged from a fistulous opening at the umbilicus. 

Haller, A., 'Opusc. Pathol.', torn, iii, p. 324, Hist. 8, 
observed gall-stones discharged from an ulcer in the epi- 
gastrium. 

Civadierus, 'Nouvelles oeconouiiques et litttraircs,' torn. 
XX. The calcidi passed througli an ulcer in the right 
groin. Compare ' Hamburgisches Magazin,' Band xxi. 

According to Sehurigius, ' Lithologia,' p. 268, J. 
Fabricius removed two biliary concretions from a living 
man by means of cutting. 

None of the above eleven cases were mentioned by Fau- 
conneau-Diifrcsne in his account of the literature on biHnry 
fisitnla, although they bad already, in 1795, been collected 
by Soemmering. To the twenty cases collected by Fau- 
conneau, the following are the references : — J. L. Petit, 
*MaIad. Chir.', Paris, 1790, 1, 285; Borrichius, 'Act. 
reg. societ. med. Havniensis,' 1676, obs. 176; Despine, 
'RecneU period, de la Soc. dc Med. de Paris,' 37, 290; 
Lombart, ibid., 6, 93; Dargcat, in Petit, 1. c, 315 ; Sauran, 
ibid., 323 ; Meersman, ' Mem. de la Soc. de Med. d'Anvers,' 
and 'Gaz. Med. de Paris' du 25 Avril, 1840. A case 
under the care of Fouquier, and another under the care of 
Cruveilhier and Rostan, reported by Fauconneau-Dufresne, 
in *L'Union M^dicale' du 29 Avril, 1S47, and in ' Mem. 
de I'Acad.', &c., p. 165; Rossi's case, communicated to 
the Scientific Congress of Italy, held at Genoa in 1846, 
mentioned by Fauconneau-Dufresne, loc. cit., p. 167; 
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Manec, in 'Thise de M. Guilbert;' Klemm, 
Med. CentralzeituDg,' and ' Gaz. Med.', du 2 Juillet, 
1842, p. 425 ; .\ndral, 'Auat. Pathol.', 2ude partie, p. 610; 
Aug. Bonnet, ' Traits des Malad. du foic,' 2nde ^dit., Paris, 
1841, p. 30S, reporting a case obsened by Tbelesius, and 
one observed by himself; Eiler, of the Ai-ademy of Berlin, 
in 'Collect. Acad.', t. 10; Marjolin, two cases, related to 
Faucooneau-Dufresne ; two cases observed by Grandclaude 
and Le\"acher, and related ia exlemo by Faticouueau- 
Dufresne. Three cases are mentioned by Walter, and 
several others have been recorded by Oppolzer (' Zeitsch. 
der Gesellsch. der Acrzte in Wicn,' Nov., 1S60). To this 
I number of thirty<seven cases I shall have to add abstracts 
of eight cases recorded in the periodicals of this country, 
which will swell the number of cases readily available for 
study and reference to forty-five. This does, however, not 
include many cases on record in literature, of which we 
possess some indirect information. 

This disea.se mostly begins with obstruction of the biliary 
passages, which causes a distension of the gall-bladder 
by accumulated bile. The bladder and the tissues around 
it next become inflamed, and adlierent to each other and 
to the peritoneum. Ulceration is then set up, either within 
the gall-bladder or in its neighbourhood, in consequence of 
the formation of abscess, which penetrates the gall-bladder 
on the one, and other organs, the duodenum, ileum, and the 
abdominal wall on the other side, and opens ultimately 
outwardly, or is opened by sm'gical means. Sometimes the 
abscess is formed in the liver itself, as in the case of J. 
Dundas, related in ' Med. Essays and Observations,' 2, 
I S45, obs, 29, and then is mostly fatal before it htis had 
' time to open on the skin. The enlarged gall-bladder in 
some cases becomes veiy large, reaching, as in the case of 
Grandclaude, the size of a child's head. In other cases it 
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is not much enlarged, as the ductus cysticus becomes closed 
at an early stage of the disorder ; this was the case in the 
observation of Cockle. In some cases the growth of the 
tumour is rapid, in others the disease proceeds slowly, and 
is tedious and wearing. At last fluctuation appears imder- 
neath the skin, the abscess points, and under the usual 
symptoms the skin is pierced by the abscess, or the calculus 
from within, or by the knife or caustic from without. 
Thus in the case of Manec the abscess opened by simple 
■ulceration ; in that of Lespine an incision was made and 
the knife reached the calculus itself. The abscess once 
opened mostly discharged pus, bile, and calculi, and con- 
tinued to discharge pus and bile for a time at least, and 
calculi at intervals ; in cases where the cystic duct was closed 
the first portion of pus only had a biliary colour, all subse- 
quent discharges were free from bUiary colouring matter. 
In rare cases the fistulous opening discharged only a mucous 
fluid. 

The number and size of calcidi passed through fistulous 
openings was subject to great variations. In the case of 
Dassit forty calculi were gradually evacuated, in the case 
of Aug. Bonnet a great number passed out of the artificial 
opening in the right hypochondriac region. The patient of 
ThiSlesius passed from an abscess of the liver, 500 to 600 
small calculi in the period of nine years. In the case of 
Grandclaude, the first calcuUis which passed through the 
abdominal parietes was of the size of a pigeon's egg; in 
the case of Klemni, however, a calculus was extracted, 
which had the enormous size of a goose's egg ; in the 
observation of Mcersman, the calculus was » centimetres in 
length and a little more than 2 centimetres in thickness. 

When the calcuU leave the gall-bladder by an opening 
in the fundus, they mostly penetrate the abdominal wall in 
a most direct manner. Sometimes, however, as in the case 
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of Grandcliiude, they pass first into the Hver, 
abscess there, or passing into an abscess already formed ia 
consequence of the irritation and inflammation caused by 
their presence in the gall-bladder. The abscess may then 
prodnce its own discharge by a separate opening, and two 
or more fistula; may be the result. The external aperture 
of the fistula is therefore seated in different places, accordini; 
to the pecuUar diversion which the abscess or colciilm 
experienced. It is mostly immediately undenreath the 
border of the false ribs, corresponding to tlie situation of 
the fundus of the bladder. Next to this its seat is most 
commonly the umbilicus, and then it may be assumed that 
the calculus or abscess has travelled along the round U|^- 
ment, or the cellular tissue surrounding the former urn- 
biticalvein. Sometimes the abscess opens to the left of the 
umbilicus. 

Several cases are knovm in which the abscess healed 
up immediately after the calculi and the accompanying 
pus and bile had been discharged. In other caaes the 
passages remained open, discharging various matters, and 
constituting chronic fistulse. Their outer apertures I>econie 
retracted, and their passages very narrow, tortuous, witb 
sinuses and bifurcations, as in the case of Saurau. llic 
fistula may have an extraordinary length, up to 10 oenti- 
mitres, which was its length in the case of Petit ; it i 
become very callous and unyielding. Under these circia 
stances, calculi coming down from the gall-bladder have t 
observed to be retained, and probably to iiicroise in a 
so that the fistula lUtimately contained a concretioD I 
centimetres long by 6 centimetres in circumference, nsl 
the ca.<!C of Saurau. The calculus may become fixed in t 
canal, as in a case of Fetil's, in which ragged ends ■ 
cellular tissue were imbedded in little cavities at the erid'l 
a calculus, and lied it firmly to its place in the morbid cyi 
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A large number of cases recover perfectly, others recover 
for a time and have relapaes ; some retain a fistulous 
opening for life, which makes existence troublesome, but 
does not always shorten its terra. In a few cases, death 
results rapidly under gastric symptoms, fever, hectic, and 
in a very small number of instances the disease lasted, with 
exacerbations and remissions for many years, ending life 
by marasmus. 

After death, it is most difficult to distinguish the tracts 
of abscess and calcuh, as the several organs are so inti- 
mately grown together that separation is impracticable. 
The gall-bladder is mostly gone, as in the case of Andral, 
where it couid not be distinguished. The liver may be 
shrunk, and variously altered, particularly engorged with 
in^animatoiy effusion, or destroyed in part by altsccss or 
ulceration. In some cases, where only pus and serous 
matter, or bile, but no calculi, were discharged thi-oiigh the 
outer aperture, the gall-bladder was found filled with calculi, 
with only a small aperture, mostly in the fundus ; in other 
cases the gall-bladder retained yet some calculi, although a 
portion of those originally contained in it had been dis- 
cbai^cd by the fistula. 



Cases. 

Biliary calculi passed from a fistula ; recovery. — Su- 
sannah Walker, aged sixty years, was admitted into the 
London Hospital the 27th of March, 1813, on account of a 
tistidous ojjcning, situated midway of the navel and pubes, 
from which, she stated, had passed, some time in the last 
summer, within the space of a week, three stones of the 
appearance of chestnuts, of the size each of a small nutmeg. 

She had for nearly a year experienced pain in the abdo- 
men, especially near the alTected part, but had never suf- 
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fered particularly in the region of the liver, nor hod she 
ever been jaundiced or subject to any complaint, only bad 
been habitually costive. 

A probe upon introduction passed freely in a sinus, ob- 
liquely to the right upwards, aud at about the depth of two 
inches from the surface of the skin, struck against a hard 
body, whereupon the passage was enlarfjed, and by it ex- 
tracted a stone, apparently biliary, of the size of a sinall 
walnut, and which the woman said resembled the three 
stones which were discharged in the 8uromer. 

The wound healed kindly, and in a month the patient 
was dismissed cured. 

The central portion of this calculus consisted of cho- 
leaterine mixed with the colouring matter of the bile, while 
the exterior was composed of nearly pure cholesterinc. The 
smaller extremity of the calculus was concave and smooth, 
as if produced by contact with another stone. It wu 
presented to the Museum of the College by Sir WilliMQ 
Blizard, in 1813. ('Catalogue of the Calculi/ Ac, 
p. 172.) 

Cate of (he Bishop of Chichester. — Under A. 81 of 
College Museum, p. 176 of the Catalogue, are described 
two large calculi presented by William Guy, Esq., in 
1844, consisting of impure cholesterine. One of these 
has Ijcen divided, it is of a cylindrical figure, and has mu- 
tually adapted surfaces at each end. It measures about 
one inch and a half in length by one inch across, and 
weighs rather more than half an ounce. The other is 
nearly globular, and weighs rather less than two drachms. 
These calculi were expelled through a fistulous opening 
in the parietea of the abdomen, communicating with tJic 
gall-bladder, many years before the death of the pal ' 
(the Bishop of Chichester), from whom also was taken 
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preparation in the museum of a pouch in the ccsophagiia. 
The opening in the abdomen remained for a considerable 
time, but finally closed. The following account of the 
state of the parts accompanied the calculus': 

" Immediately opposite to an external cicatrix, formed by 
the passage through which the gall-stones had escaped, the 
fimdus of the gall-bladder adhered closely and firmly to the 
peritoneum, and, instead of occupyiirg its proper situation 
under the liver, lay strongly stretched over its surface, the 
latter being greatly diminished in size. No bile was eou- 
tained in the gall-bladder, but about a small teaspoonful of 
fluid, bdth colourless and tasteless. As its duct was oblite- 
rated, it would appear to have been long since a useless 
appendage to the system. The patient died at the ad- 
vanced age of ninety." 

Case of biliary fistida from a gall-hhiddcr filled with 
ffoll-slones, no calculi being discharged by it. 

The gall-bladder of Dr. Walter Charlton was found full 
of angidar gall-stones. The end of it was joined to the 
peritoneiun, from whence gall was discharged by a tumour 
which turned to au ulcer in the side. The calculi were small 
cholesterine concretions, and were given by a Mr. Cowper 
to the collector of the Sloanian Museum. From that collection 
they emigrated into the British Museum, and thence into 
that of the College of Surgeons. (A. 95, ' Catal.', p. 1 78.) 

A case of a large gall-slone escaping through the walls of 
the abdomen after many months' suffering, with ultimate 
rccovirg. By Drapek Mackinokr, M.D., F.R.C.S. 
("British Medical Journal,' December 2()tb, 1857.) 

The author was, on August 28th, 1856, requested to visit 
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Mis. B — , a delicate lad^, aged seveotj-fivc, who had biv 
qaently complained of a pain in her right side, but dm 
seemed to be guffcriog froiu an sttaHc of acate hepatitis : be 
attended until Octolwr 23rd, when she became convalesoeDl. 
On February 7lh, 1S57, she sent for some me<licine to 
relieve a pain in her side, and nine days afterwards be «ii 
requested to see her in consequence of an aggraratitta cf 
her syniptoDiB. He found her suffering much from pain ii 
her right hypctchondriura, increased by pressure ; m difficidtj 
ofbreatbing; a dry, furred tongue; thirst, vomiting; aqmd^ 
feeble pulse ; and a distinctly circumscribed hardness at tbe 
inferior border of the liver, movable Uke a tumour, and 
exquisitely sensitive. As time advanced, this tumour 
descended along the external margin of the right rectus to 
the superior boundary of the iliac region. Here the integu- 
ments became inflamed, and fiuctuation was soon perceptible 
over a radius of three inches, and on .March Srd the 
abscess burst, and gave exit to about three ounces of pus. 
At tlie end of April a hard substance, of the size and con- 
figuration of a hen's egg, was perceptible to the touch, an 
inch above the opening ; but the integuments for four 
inches ai-ound were hardened, nodulated, red, and so very 
painful that a proper exploration was not perruittcd. 
Poultices were ordered to be applied, and tonics and 
liberal diet were administered, the puttent's debilitv re- 
quiring the recumbent position. Early in May, while she 
was standing by her bed, the hard substance, before 
mentioned, suddenly rolled on the floor, liaving escaped 
through the abdominal wall at the middle of the right 
iliac region. It proved to be a large, ovoid gall-stone, vi 
hard, weighing six drachms, nieasiuing two inches by 
and a half, and exhibiting, on fracture, a beautiful cryi 
line composition, of a neai'ly pure cholosterine in the centre, 
with a thick coating of colouring matter, and carbonate 
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and phosphate of lime, llie old lady is now la capital 
health. 



Gall-stones voided through the abdominal parietes. By 
JosKPH HiNTON, Esq. ('British Medical Journal,' 
August 4tb, 18(10, p. 603.) 

Sarah AUen, aged sixty-seven, a pauper, came under 
Mr. Hiuton's notice for the first time in February of the 
year 1860. at which time mere dyspeptic symptoms were 
complained of. These yielded readily to appropriate treat- 
ment. 

In the early part of March she was represented as being 
very much worse, and tlicn the author gleaucd the following 
history. She had always been a very healthy, hardworking 
woman, never having laid by except during her confine- 
ments ; these, however, had been difficidt, occasionally 
requiring instruments. He could not trace any attack 
simulating gall-stones. She was now partially insensible ; 
the head hot ; the skin dry ; there was also slight cedema 
of the legs. He foimd the bowels sluggish; the urine 
was scanty, rather high-coloured and turbid, and highly 
albuminous. Free purgation, antimonial salines, dry cup- 
ping to the loins, coupled with blisters to the nape of the 
ueck and neighbouring parts, relieved her considerably. 
The urine recovered its natural appearance, and the albu- 
men disappeared ; but as the head-symptoms left her she 
had a hard attack of peritonitis, the abdomen being for 
several days remarkably tense and tender on pressure. 
Mercury and opium were freely administered with great 
benefit; when, towards the end of March, and during, as 
it seemed, a convalescence, the glands around the jaw and 
down the sides of the neck became frightfully enlarged, and 
of almost stony hardness. la a few days they suppurated. 
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Opening in numbers of places, Biid discharging 
unhealthy pus. The general powers now began to fail ; 
the tongue was dry ; the pulse quick and feeble, Uuinino, 
port wine, and beef tea were continually given, and she 
pomnienced slowly to rally. 

On one of the author's visits, in the early part of April, 
she complained of soreness at the umbilicus, and he found 
beneath this point a small swelling, the skin discoloured, 
and indistinct fluctuation. In general condition, she was 
improving. He ordered this to be fomented and poidticed. 
Two days afterwards he was hastily summoned. The 
friends appeared in great aliu-m, and told him they had 
followed his directions. The abscess had biu-st, and now, 
to use their own expression, " her business came out there." 
She was certainly in no worse coudition as to general 
strength, but there had been a copious discharge of darV 
pus from the abscess. As far as appearances went, this 
matter evidently contained bile, and was not feculent in 
odour. 

The old woman continued to improve, fed well, and slept 
fairly, while the tongue lost its dry, hard coat, and very 
gradually moistened. About a week after the bursting of 
the abscess nine or ten small gall-stones passed through the 
wound. On his next visit, two days afterwards, thirty-nioe 
more were given him, some of which were large. Ten or 
twenty more were passed at varying intcnals, the wound 
sometimes appearing healed. On one occasion he endea- 
voured to discover the direction of the passage with s 
warmed gum-elastic catheter, but could not succeed. The 
opening was generally tilled with a large granulation, I 
appeared valvular. 

Steady progress was now made. 'J'he wound closed 1 
in the beginning of June ; the abscess in the neck bei 
U'Aving, of course, some amount of induration. 
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able to sit up in bed, and, seated in a chair, was carried fo 
her daughter's liouse ; lie now considered her comparatively 
■well. The completion, however, was close at hand. On 
the 2nd of July, after comjilaimng of headache, she was 
seized with convulsions, from which she never rallied, dying 
in about thirty-six hours. Some urine, not very clear, 
which she passed before insensibility became complete, was 
clouded by heat. No treatment appeared to have any 
influence. 

Posl-morlem examination, si{rf^ hours after cleafk. — The 
abdomen only was examined. In making the incision, be 
deviated from tlie usual course, so as to leave an inch of 
integument around the umbilicus. Peritoneal adhesions 
existed all over the surface of the liver, but they were easily 
broken down. The two lobes of the liver were united by 
adhesions around the round ligament, which appeared free 
from disease and unconnected with the umbilical mischief. 
The gall-bladder was considerably below the anterior 
border of the liver, and was attached by adhesions to the 
umbilicus. There had evidently been direct communica- 
tion; but, on carefid dissection, he could find no actual 
canal, and presumed that it was obliterated. The gall- 
bladder still contained from fiTteeii to twenty stones. The 
whole of the tissues around the umbilicus and among the 
adhesions were filled with dai-k pigment. The liver itself 
was hu-ge and fatty. The kidneys were both advanced in 
disease, and there was very little difl'erence between the 
cortical and internal portions. No adhesions existed 
between the intestines. The head was not examined. 

Biliary calculi discharged from the right hypochondriac 

region ; recovery. 
At a meeting of the London Medical Society, on May 1 Gth, 
1828, Mr. Callaway exhibited two biliary calculi, each of the 
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size of a hazel-nut. The patient, a worann forty-nine yean 4 
age, had a tumour in the right hypochondrium, which 
eventually matured ; ill-conditioned pus, mingled wilh 
bilious matter, was discharged, and shortly afterwards one 
of the calculi. A fortnight subsequently the second calculus 
was discharged; the wound eventually healed, and the 
patient did well. She was under the care of Mr. Ravia, of 
Union Street, Borough. ('The Lancet,' 1827-28. ii. 296.) 



Case in which calculi were discharged from the umbilicut. 
By H. C. Stewaht. ('The Lancet/ September 151" 
1849. p. 294.) 

A hater, aged forty, tall and spare, was, in the month 
Febniary, 1849, attacked with pain in the abdomen, which, 
becoming constant and severe, caused him to apply to the 
author. He was first visited on Febniary 12th, and was 
found sitting in an arm-chair, with his hands resting upon 
his knees. He was pale, and his features bore the expression 
of long-continued pain ; he had frequent shivering, though 
his skin was hot and dry to the touch. He complained of 
nausea and thirst, constant pain in the region of the 
umbilicus, extending for about two inches all round it, of a 
pricking character, with occasional severe stabs of pain 
darting from the umbilicus to the back. The pains were 
slightly increased by pressure. Though the bowels had 
been relieved twice the day before, he was ordered to take 
a purgative draught and to apply hot poppy fomentations 
to the abdomen. 

On the next day he had obtained no reUef, and on 
examination in daylight the author discovered, just below 
the mnbilicus, and a httie to the right side, in the position 
of the obUternted right umbilical arter)', a circumscribed 
hardness, about an inch in length anil about half au inch 
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iu breadth ; its surface was very slightly elevated and not 
discoloured, but very painful to tfae touch, and occasionally 
throbbing. The patient felt more nausea and thirst, his 
skin was hot and dry, and he had frequent shivering. A 
blister was ordered to be applied to the seat of pain, and a 
cathartic draught was administered. 

On the 14th he had obtained some relief, and had lost 
the severer part of his pains. On the 15th he had passed 
a better night, as the pain in the abdomen was almost 
gone. On the 16th he was better in every respect, but, 
owing, perhaps, to the action of the purgatives, felt low and 
weak. The blister was healing, but there was a slight dis- 
charge of yellowish-green pus from the umbilicus, which 
latter was very red and tender, and slightly protruding. 
A bread-and-water poultice was applied. When this was 
changed on the morning of the 1 8th, the navel protruded 
very much, was swollen and red, and discharged pus freely ; 
in the piis upon the poultice a hardish substance, of the size 
of a hazel-nut and of whitish coloiu-, was found, which 
proved to be a calculus composed of phosphate and car- 
bonate of lime. 

On the 19th he passed several smaller calculi, of the size 
of poppy-seeds, but they were all thrown away. The 
umbilicus was receding. On the 20th he was able to sit 
up ; the umbihcus was less prominent ; he passed not any 
more calcuU. On the 22nd he was convalescent, and on 
the 28th he was quite well. 

Gall-stones discharged frovi a cholecysiic fisMa ; recovery. 
C'Med. Times and Gaz.', May 10th, 1SG2.) 

Hannah E — , aged fifty-nine, widow, of sedentary habits, 
was admitted under the care of Dr. Cockle, at the Royal 
Prce Hospital, towards the end of 1861, with the following 
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history. Slie raiiic of healthy family, and aKvays enji 
good health, with the exception of occasional pain 
tenderness over the right side. 

About nine days before her admission the pain in 
side returned with unusual severity. It began soon after 
dinner, at the pit of the stomach, and extended over tbe 
entire body and side of the neck. She felt very chilly, 
retched violently. 

She is quite sure she was not jaundiced, and the state 
her bowels was natural, but she remarked that her urine 
was dark in colour. After a day or two the violent jjiiiii 
and sickness abated, but there remained great tenderness 
and a swelling at her right side. Over this the skill 
became red and inflamed, and in less than a week after 
burst, and a considerable quantity of green matter esca] 
with about fourteen angular calculi, apparently com] 
of cholesterine, with strise of pigment-matter. 

In the subsequent poultices three more calculi passed. 
Tbe redness of skin and tenderness now rapidly abal 
leaving an opening the size of a crow's quill, situate al 
two inches in a slightly oblique line below the umbili 
From the orifice was a constant oozing of nearly coloiirti 
mucus, which was somewhat incrciisetl upon pressure from 
above. A probe introduced readily passed oblifiudv 
upwards for nearly two and a half inches, when it came in 
contact with a solid body. Palpation, corresponding to 
this point, easily detected a firm tumour about the size 
a small lien's egg. Percussion, however, did not deternt^ 
the peculiar chink occasionally met with where call 
exist in the gall-bladder. The liver was very considenibly" 
enlarged. After some time she complained of pain and 
tenderness over the old spot, and a calculus was felt by 
probe about one inch and a quarter from the orifice, 
skin again began to redden. After several ineffectual i 



tbe 

f 

rinc 

[lain 

ncss 
It; skin 
after Jt— 
scapiM 

assed. 
battd^ 
atioS 
ilidB 

lurle^^ 
"rom 
uely 
le in 
J to 



PATHOLOGY AND TKEATMENT. 265 

on successive days fo extract it with the dilating forceps Mr. 
Hill had constructed expressly. Dr. Cockle was compelled 
to sHt up the sinus as far as the stone, and readily removed 
it. It was the largest of the series. The wound quickly 
healed, and the sinus seemed for two or three weeks aliuost 
eotirely closed. At the end of this time the old symptoms 
returned, and another calculus was detected about two 
inches distant from the outer orifice. Mr. Hill again tried 
to dilate the sinus and grasp the stone, but after a few 
attempts so much tenderness and purulent discharge fol- 
lowed that it .was not considered safe to interfere further at 
present. Recently these signs have ceased, and the fistula 
has again relapsed into its former indolent state, contract- 
ing, and only discharging nearly colourless mucus The 
patient has now returned to her ordinary occupation ; hnt 
there can he no doubt that the sinus will again ojien from 
time to time, as many calculi are still in the gall-bladder. 
Dr. Cockle remarks that, considering the difficulty of deter- 
mining the amount of adhesion existing in such oases, we 
must be extremely careful to use only the gentlest means in 
t- endeavouring to extract a calculus when high in the fistu- 
lous canal, whatever the amount of local irritation present. 
In a similar case, under the care of M. Robert, at the 
Hotel Dieu, the attempt at extraction induced, from the 
disturbance of the adhesions, fatal peritonitis. In the rase 
of Hannah E — the fluid ol)tained by pressure from the 
parts exhibited, under the microscope, numerous mucous 
or pus-corpuscles, but no bile-cell or cylinder epithelium; 
and, on using the ordinary test of nitric acid, no evidence 
of biliary colouring matter was obtained, corroborative 
proof of the entii-e closure of the cystic duct. 
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Passage of Gall-stones through interna} Biliary FlstislA 

In a fonner paragraph wc have iilready seen that hirge 
calculi mostly make tlioir way from the gall-liladder int/i 
the duodenum by an abnonual passage produced by ulcera- 
tion of the united walls of the bladder and duodentini. 
The symptoms denoting this process are extremely ol>scure, 
hut they arc mostly proceeding from continued pain in the 
regions involved in the process, which pain radiates towards 
the right shoulder and other parts of the abdomen. Vomit- 
ing is sometiniea present. In a case observed by Cosserct 
('Bullet, de ITierapeut.', 1845) there was at first a hard 
swelling perceptible in the right hypocbondrimi), whicli 
disappeared gradually. 

Cases in which the existence of a cystico-duodcnal 
fistula has been found after death arc rare. . Tn this 
category belongs the case by Monod, already referred to iu 
the pamgrnph on obstruction of the jejnnuui ; the caae 
related by Brayne, in 'Med. -Chir. Transact.', 1823, 
12, 225, in which the existence of a ligamentous union 
between bladder and gut denoted the direction of the 
fistula, through which two large calculi were supposed to 
have passed ; a third case is recorded by Rcyuatid, in 
•Joum. hebd. de M^d.', 1829, No. 51, p." 490; a fourth 
by Porral, in the same jounial, same year. No. 50, p. 473; 
a sixth case is that of Kenaud and Rcignier, given at 
length under the paragraph treating of intestinal obstruc- 
tion produced by biliary calculi ; a case by Corsy is 
recorded in tho ' Bullet, de Thcrapeut.' for 1845 ; and one 
by Corbin is given by Fnticonueau-Pufresne. The case of 
impacted calculus which I have described deserves abo to 
be mentioned as an instructive example of cystico-duodeiul 
fistula. 
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But although anatomical data of this lesion are rare, 
' we are nevertheless obliged to assume its frequent occur- 
I rence in order to be ;ib!c to cxpliiiu the passage into the 
intestine of those larger or enormous concretions which, we 
k have seen, are in many cases successfully expelled from the 
I body. 

A few symptoms are known, observed in single cases, 
■ -which can support the hypothesis of the existence of this 
fistula in other given cases. In one instance related by 
Frerichs, in which the ulceration proceeded from the com- 
mon duct and terminated as an abnormal passage in the 
duodenum, there were bloody stools. In the second ease 
of Frerichs, where an abnormal communication existed 
between the gaU-bladder and the duodenum, no calculus 
had actually been found either during life or after death, 
but its presence has been merely surmised, and apparently 
I with reason. In this latter case however, not a single 
' symptom denoted the existence of the particular lesion 
concerning the gall-bladder and gut. 

A case in which the gaU-bladder communicated by a false 

< passage with the colon is given byrauconneau-Dufresnc, after 

I M. Durand, interne at the Salpfitriere. The passage seems 

J to have been the result of cancerous ulceration, and not of 

obstruction or ulceration caused by gall-stones, although 

the hepatic duct was closed by a gall-stone of the size of a 

1 bean, which had produced a high degree of jaundice. 

I Cases in which gall-stones have passed from the gall- 

I bladder into the cavity of an abscess of the liver have 

nlready been mentioned. A case of this kind is reported 

I to have been observed by J. P. Frank. Rondeletius 

I (' Method, curand. morbor,' cap. 44, quoted by Schenckius, 

[ S, 394, obs. 13, "Lapides in abscessu hepatis notati") 

[ observed a case belonging to this category ; calculi like 

I boucs, of a yellow-red colour, were discharged from an 
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abscess of the liver iu the mother of a most learned man; 
Nemours. The passage of gnll-siniies into the portal 
which is Bllegeti by nil modem writers to liavc 
observed upon Ignatius Loyola, the founder of the i 
of the Jesuits, is a myth, us has already been shown in 
the digest of historical literature. The case related by 
Francis Devay in ihe ' Gaz. Mdtl. de Paris' du 20 Avril, 
1843, and which this author and Fauconneau-Durresne 
claim to be one in which a biliary calculus was formed in 
the blood of the portal vein, does certainly not admit of 
that conjecture. Thi' calculus found in the enlarged portal 
vein, just before it enters the liver, probalily came there by 
a most gradual jirocess of wearing of the biliary passagw 
from which it started, and of the walls of the vein wl 
it entered. Though even then it is difficult to explain 
the calculus, consisting of the ordinary ingredients of 
stones — cholesterine, pigment, stearine, grceu resinous 
ter, pieromel, and salt of magnesia — should have ossu 
the cylindrical form and a length of upwards of two o 
metres ; and stdl more diilieult is it to explain how the 
cylindrical bodies in the branches of the portal vein within 
the liver should have come there. However, as there had 
lieen jaundice during seven years, and disease in the region 
of the liver dui-ing a much longer [K^iod, and as the liver 
was sujall and soft, the nssuniption that these calculi formed 
originally in the now obliterated biliary passages and gall 
bladder, which latter still contained a calculus, and thei 
passed by a chronic process to the places where they 
found, is still the most probable of any that can at all 
entertained. 

The case related by Jacob Camnicenus, quoted by PI 
bus (' De Concrementis Venannu Osseis et Calculi 
llerol., 1832, p. 44), was that of a man who, after long-con- 
tiuHcd jaundice, fell into a dropsy; the branches of the 
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jportal veiu were found entirely filled witli cnlciili, which 
(Were black externally and yellow in their interior ; a similar 
icoiicretion was found in tlie common duct. Here also the 
■belief is hardly to be avoided that the concretion passed 
'into the portal vein from the biliary passages. The succes- 
eion of symptoms, also, and the presence of dropsy, which, 
'Btmnge enongh, was absent in the case of Devay, notwith- 
standing the enormous dilatation of the portal vein and 
the enlargement of the spleen, support the explanation that 
these calculi were biliary, and passed mechanically into the 
vein. 

In some rare cases calculi of undoubted biliary origin 
have made their way into the urinary bladder and been dis- 
charged through the urethra. Such were the two follow- 
ing cases uf — 

Ed'pulsion of gdhtones hy the urinary passages. 

Gabr. Pelletan ('Journ. de Chim. med.') — A married 
woman, about thirty-seven years of age, of a nervo-bilious, 
delicate constitution, who was regularly and copiously 
menstruated, and generally enjoyed pretty good health, 
suffered of daily heniicrania, accompanied with frequent 
bilious vomiting. She liad never suffered of jaundice, never 
had had tumefaction of the liver, and never had laboured 
under any attacks of inflammation and swelling in the right 
hypoeliondriac region which could have led to the sus- 
picion that there was any communication between a 
supposed purulent deposit in the liver, or a hydatid cyst, 

"or the gall-bladder, on the one side, and the kidneys or the 

■ ureters on the other. 

Por two years this person had felt a dull pain and a 
Bensatinn of heaviness on the right side just above the 
3sa iliaca, and some tumefaction could be perceived iu the 
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place. She suffered of short breathing. These symptoins 
increased daily, so that she was at last uhliged to remoiQ in 
bed. The uriue, which up to that time had passed with 
ease, began all at once to be obstructed at times, nud couli! 
only be made to flow again by a change of the posture of 
the body ; at tlie same time there was a necessity for fre- 
quent micturition. At last small calcidi were evacuated 
with the urine, their number within a week amounting to 
about two hundi'eci, after which there was a remission of 
BymptouiB. 

The calculi were all of the same nature, but of different 
sizes. One large calculus remained fixed in the neck of 
the bladder, and had to be removed. The colour of the 
concretions was greenish outside ; they had a soapy feel, and 
in shape were polygones, with their edges rounded off. Their 
cortical layers were of uniform thickness; their nuclei were 
brown, and 8e^^■cd as starting-points for crystalline needles, 
which projected like rays towards the periphery. Their 
specific gravity amounted to 1'213, or even 1'966. They 
consisted of — cholestcrine, 95 ; the other 5 parts were made 
up of biliary colouring matter, animal matter, and little 
uric acid. 

The urine during the time these calculi passed wta 
dark yellow, and though at first it appeared to coDtnio 
cholestcrine, yet on repeated examination it was not found 
to be present. 

P'al)er (' On the Passage of Gall-stones through the 
Urinary Channels,' Tubingen, 183fl, L. T. Fues), — A 
housekeeper, aged forty, had never suffered of jaundice 
or any other serious illness. In the early part of the 
year 1834 she became the subject of rheumatic fever, 
and towards the end of that year of an abdominal inflam- 
mation. Since that time she fretjuently fell a pressure in 
the pelvic region, to which, however, she paid no attention. 
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Oil the 13th of October, 1S35, she again became ill, with 
cough and chest complaint, accompanied by fever. After 
some days there appeared pain in the pubic region, which 
was not augmented by external pressure, but became worse 
when she sat up in bed. The urine at the same time had 
assumed a blackish-green colour. This colour remained 
during several days, during which several gall-stones were 
evacuated fi'om the bladder. The urine then became 
brownish, afterwards orange yellow, and on standing de- 
posited a yellowish-white sediment. At the same time 
the symptoms subsided. On the 23rd of October there 
appeared again severe pains in the chest, and difficulty of 
respiration, but no difficulty of micturition, On the 24th 
the urine became again greenish yellow. On the 26th it 
■was passed with difficulty, and formed a brownish -yellow 
Bediuient, at the same time the patient complained again of 
pain in the pelvic region. On the 30th a small calcidus 
passed per urethram, aud on the following day several more. 
After this there was again a remission of the symptoms, so 
that the patient could follow her usual avocation. The 
urine, however, remained more or less greenish, and lost 
this colour only in Februaiy, 1836. Towards the end of 
that year the urine became again blackish green, and some 
calculi were discharged with it ; the sufferuig in the urinary 
organs persisted from that time through the winter, and in 
May, 1837, the patient was compelled to imdergo the ope- 
ration of urethrotomy for the removal of a calculus, which 
was three times as large as any of the others. The patient 
now went to the hot springs of Wildbad, and was much 
benefited. In the following September another secession 
of calculi took place, and another in April, 1838. She 
visited the thermal springs of Wildbad a second time, 
and in Jidy was, without any difficulty, reUeved of the 
last of the calculi, aud recovered her former perfect health. 
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The weight of the smaller calculi amounted t< 
eight grains each, the larger ones weighed from forty ta 
forty-four grains each. They were muhangular ; Ihcir 
edges were rounded off; their colour was yellow, with d&rk- 
brown spots. On the surface of a section they exhibited 
consecutive layers of yellow and brownish-yellow colour. 
Any particular nucleus of a peculiar substance could not 
be obstTvcd. Tliey were analysed by L. GmcUn, who 
found them to consist of — 
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Cliolcslerine. ..... 

Green with Utile brown colouring mntlcr, carboiiate 
and pLoBjiliatc of lime .... 
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TLe urine contained the ingredients peculiar to it, tad 
sonic biliary matters and cholesterine. 

There can be no doubt that these calculi were originally 
formed in the biliary organs, particularly the gall-bladder, 
and thence passed cither in or along the ureter, or ulung 
the ligament representing the urnchus into the urinary 
bladder. As the passage of gall-stones to the umbilicus 
is not a rare occurrence, it is not difhcult to comprehi 
that, instead of being excluded at the navel, they shot 
sink along the urachus, and ultimately pass into the bladdl 
However that may be. the hypothesis made by Bouisa 
(06), that these calculi are formed in the urinarj- pas 
from biliary colouring matter excreted by the kidneys, 
therefore, always contain a larger or smaller quantity \ 
the ingredients of the urine, and can, thca-fore, not propi 
be considered as mere gall-stones, is quite untenable. 

A case of Phiterus, concerning a man who had 
jaundiced and cachectic, with pain in the region of t 
liver on pressure, and had recovered after evacuation of 
gravel with the uriuo, admits of some duubt, though it is 
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possible that the gravel, if it was biliary, descended along 
the ureter or iirachua into the bladder. 

In conclusion, I shall have to relate two cases of escape 
of gall-stones into the peritoneal cavity. In the first case 
the gall-stones, if the concretions found were in reality 
Buch, which does not seem to be well proved, must have 
been in the cavity of the intestine at the time the rupture 
took place. 

^atal Caae of escape of Gall^/oaes info the Peritoneal 
Cavity. By Trkderick W. Marshall, M.B. London. 
'Lancet; July 15th. 184S, p. 67. 

John F — , aged twenty-two, a worker in a stone-delph, 
of temperate habits, and general robust health, got drunk 
with three pints of public-house beer, on May Ist, which 
caused vomiting, pain in the right shoulder, and general 
indisposition. He had, since this " bellywarch," occasion- 
ally felt ill, til! Tuesday, May 9th, when, being at work, he 
felt a sudden severe pain in the left iliac region, with desire 
to go to stool. The pain increased while evacuating the 
bowels; the dejections were like oatmeal porridge. lie 
went home and vomited, being " bent double" with the 
pain. It increased till 10 p.m., when Mr. Marshall first 
■aw him. Symptoms: pulse not quickened; tongue not 
furred ; no headache or aching of limbs ; considerable 
thirst ; anxious countenance ; abdomen hard, particularly 
in the seat of pain, where there is much tenderness ; the 
pain occurs in exacerbations, which are also brought on 
by movement ; there is frequent and ineffectual desire to 
pass ffeces. 

These symptoms continued till Suuday, the 14th, when 
the strength became prostrated, in spite of stimulants and 
nourishment. Great coldness of extremities; sleeplessness; 
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slight delirium : no vomiting since the first day. 
afternoon of Tuesday, the 16th, he died. 

The treatment adopted consisted of venesection, 
cupping, castor-oil, followed by opium in large doses, 
small quantities of mercury pill, eneniata, fomental 
The cupping gave the greatest relief, enabling him 
on the left side of the body without pain for six hoois, 
after wliich it returned as before. The opium failed lo 
produce sleep, except for a few minutes, which the 
beheved to be as many hours. 

Post-mortem examination foriij-eight hours afterwaritf 
Abdomen very tense ; a little clear yellow serum escaped 
firom the first incision. At the right iliac region, close to 
the appendix vermiformis (which was glued to the pariries 
with lymph of a greenish colour^, were found two gall- 
stones, one weighing five grains and a half, the other one 
grain and three quarters, quite loose in the peritoneal cavity 
Much greenish lymph was effused on the neighbouring 
viscera. On following the effusion upwards, it led to 
pyloric extremity of the stomach, on the greater curv»l 
which, about one inch and a half from the pylorus, 
Found a large vnlviUar ojiening, from which the coni 
of the stomach gushed upou the slightest pressure. 

Tlic escape of a Calcdi/s from (he Gait-bladder into tkf 

Abdominal Cavity. (Letter from Mr. John Shaminn 

to the Editor of the ' Medical 'IHmcs and Gazette,' 

March 12, 1859, p. 274.) 

Recently in a female brought info the anatomical mom 

of the Loudon Ilospifiil, there was found by one of the 

pupils (Mr. Little) a calculus of Ihe size of a blackbinl's 

egg, located at the acute margin of the liver, and i 

rounded by a firm cyst in close proximity to Ihe | 

bladder. 
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The peritoneum had been the seat of old inflammation, 
as evidenced by firm adhesions of tlie intestines to the great 
omentum, as also to each other. The peritonitis was pro- 
bably an extension of the local inflammation which was 
established by the stone perforating the coats of the gall- 
bladder. 

Diagnosis. 

The disease which gives rise to gall-stones cannot yet 
be distinguished from among the numerous varieties of 
disorders of the stomach and intestines. It begins, no 
doubt, with an acute disorder, which afterwards passes into 
a chronic state. The disorder itself may probably some- 
times pass over without leaving gall-stones behind. 

Gall-stones, once formed, may remain latent for a shorter 
or longer period, frequently for life, or may be passed 
without any symptom whatsoever. The absence of symp- 
toms, therefore, is no proof of the absence of gall-stones. 

Calculi in the hepatic duets are most difficult to 
diagnose, as they cause attacks resembling intermittent 
fever so closely, that the most expert physicians have 
been deceived by them. 

Calculi in the gall-bladder, when not producing symptoms, 
can sometimes be felt tlirough the abdominal parietes, par- 
ticulaily when their number is great and their size is large, 
and there is sufficient fluid in the gall-bladder to admit of 
their moving readily from one place to another. 

When symptoms of the passage of gall-stones begin, there 
can generally be little doubt about the matter. Gall-stone 
colic cannot easily be confomided with any other disease, 
and other diseases, including true colic itself, have gcne- 
«lly little resemblance to gall-stone cohc. 

When the calculus becomes impacted in the cystic duct, 
.«nd the gall*bladder, nevertheless, continues to pouj out its 
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ordinary secretion, a rapid distension of this organ super- 
venes, which can readily be ascertained by palpation. 'I'lii* 
distension, without jaundice following upon the colic, is 
pathognomonic. 

Piiin, by its seat, is the most characteristic sign of the 
dise-ase, sliivering and rigor precede or follow the first ouset 
of pain. Pathognomonic is the retardation of the pulse. 
Jaundice is often absent, but when present is a most valuable, 
and frequently pathognomonic sign of gall-stone disease. 

Gall-stone coUc can be distinguished from certain dis- 
eases of the stomach involving pain by the circumstance, 
that in the former, pain begins only some hours after the 
takhig of food, whUc in the latter, pain is Ihc immediate 
consequence of the taking of food. Moreover, the piUsfti 
last in gastric diseaae. 



Treatment of GaU-sfone Disease. 



Gall-stone disease comes most commonly under incdil 
treatment at the time of the passage of calculi through llic 
biliary conduits. The physician is hurriedly called to a 
patient who has been rather suddenly seized with the usual 
symptoms, and ou his arrival at the bedside he is at ouoe 
urged both by the patient and these arouiul him, to rel 
the pain. It is under all circumstances reasonable to 
mise to act in that direction, but the manner and the 
ill which the object has to be attained vary according 
circumstances, to which the closest attention has to be 
paid. In some few cases it is necessary to act most 
getically and without loss of time, to prevent death 
the mere pain caused by the gall-stones. In the coui 
this autumn a case has come under my notice, in which" 
gentleman was one evening seized with gall-stone colic. I!c 
was relievetl by proper treatment. S. few duya later be 
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was again seized during the night, with more violent colics 
than he had had before. His medical attendant had 
scarcely arrived and taken the necessary steps to relieve 
the sufferer, when lie perceived that the patient was sink- 
ing- It may therefore be required to leave remedies, and 
directions for using them, with persons who have once had 
serious gall-stone colic, in order that in case of any sudden 
return they may be employed without toss of time. For 
the relief of this pain, a mixture of anaesthetic and anodyne 
remedies has appeared to me the most useful. Both chloro- 
form and ether act rapidly when taken in the stomach, and 
when this is impossible on account of sickness, they can be 
administered upon a pocket-handkerchief and inhaled into 
the lungs. Morphia and opium soothe the pain for a much 
longer time than either of the two volatile anaesthetics, but 
they also require a much longer time before they take effect, 
particularly in cases where the pains have come on a few 
hours after a large meal, and the stomach is full of half- 
digested matter. When vomiting has set in, and sickness 
threatens to continue, the opiates have to be administered 
by the rectum. 

One of the most difficult points in practice is the adjust- 
ment of the dose for every given case, so that on the one 
hand the pain shall be effectually relieved or mitigated, and 
on the other no narcotic symptoms of an annoying nature 
shall succeed the cessation of the pains. This difficulty 
arises from the circumatance, that in some persons the 
pain and irritation caused by the gall-stones is of such an 
overwhelming nature as to be scarcely affected even by 
large doses of anodynes, more particularly tincture of opium 
given alone, or morphia administered in solution. If it 
happens that after the ingestion of these large doses of 
drugs the pam, by virtue of the drugs or by other circum- 
Btances, such as the return or discharge of the calculus. 
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suddenly ceases, the symptoms of poisoning by opium 4 
not fail to make their appearance, and cause a t 
and sometimes dangerous condition of the patient, 
occurred a few years ago to a Member of PariiJUueot t 
residing in Ireland. Owing to the most urgent i 
of the patient, who was writhing «ith agony, the medickl 
attendant had administered la!^ doses of tincture of opimn 
on several days during which the colic continued. At 
last a sudden cessation of symptoms took place, and \hc 
patient became unconscious and sank into a deep narcotiffli- 
From this he was roused by the usual appUcations, slappii^ 
of the Iwdy with the hands, cold wet sheets, boating of the 
surface with sticks, and other means. He was saved from 
the narcotism, but not from the consequences of the treat- 
ment which had saved him. For he died a few days later 
from the combined effects of the primary pain, the nar- 
cotism, and the severe treatment which the latter had 
necessitated. Hia case became the subject of a judicial 
inquiry, which exoneratt^d the medical gentleman from the 
charge of negligence which had been brought against liini. 
The evidence of several members of the medical profcssitin 
adduced in his behalf on that occasion, showed that cas(« 
in which opium products unexpected narcotism are not «o 
very rare. The case, therefore, and the evidence elicited by 
it, suggest great caution in the administration of oi)ium and 
its alkabids. 

It is, under all circumstances, advisable that the practi- 
tioner, when once at the bedside of a patient with severe colic, 
should remain there, and administer the medicines himself, 
until some relief has been obtained. He may administer 
twenty minims of chloroform upon a piece of sugar to \k 
washed down with the necessary quantity of water. ITiia 
may bo repeated every twenty minutes, until a drachm has 
been used. If the patient is inclined to be sick, the taste and 
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salivation excited by the chloroform are apt to cause an 
increase of the sickness, or to produce vomiting. This 
should be foreseen, and slightly alluded to as possible in 
the conversation with the patient. It is not to be regretted, 
but necessitates the appUcation of the remedy by inhala- 
tion, or its entire abandonment. Along with the chloroform 
a solution of morphia may be given ; one eighth of a grain 
every half hour, or, according to circumstances, at longer 
intervals, until half a grain, in strong and hale persons up 
to a grain has been given, is a proper dose. Laudanum 
must be given more empirically in doses of from five to ten 
luiniriis at proper intcr\'als, largely diluted with water, as 
its effects vary more than tliose of the Bolution of morphia. 

The anodyne effect of the cidoroform can also be obtained 
by sulphuric ether, which, hke chloroform, may be used 
mixed with equal parts, by measure, of the strongest spirit 
of wine. This anodyne liquor of Hoffmann is also best 
taken upon sugar, in small, often-repeated doses. It is not 
so apt to favour vomiting as chloroform, and in cases of 
lowness of the vital powers has a most satisfactory collateral 
effect upon the pulse, and the powers of the voluntary 
muscles. 

The proper combination of these remedies seldom fails to 
produce a period of decided relief, which must be used for 
the administration of a purgative medicine and a purgative 
enema. Castor-oil on hot milk, in cases where no sickness 
threatens, is very useful. Where sickness is felt, Seidlitz 
powders dissolved in considerable quantities of water, so as 
to make the taste purely agreeable, should be given. In 
this way these powders also act quicker than when they 
are taken in too small a quantity of water. But in cases 
where any taste produces nausea, and where constipation 
has been preceding the attacks for some time, cathartics 
must be administered in the form of pills. Ten grains of 
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jalnpine, in pills with conserve of roses, is a nscfiil fonni 
which I have even found sutceseful in a case of severe vomit-^ 
iiig, which was with difficulty mitigated by five minim tloscj 
of dilute hydrocyanic acid in iced soda-water repeated at 
short intervals. 

In simple cases, after mitigation or cessation of the pain, 
the patieut generally falls asleep. lie awakes after a few 
hours, either from exacerbation of the colic or for the satisfitc- 
tion of the call of his intestines. The urine which is passed 
after or during the colic is mostly red, and deposits a great 
cloud, and thick crust of pink and buff lu^tes. If the 
pain returns, the anodyne treatment, but with greater care, 
will have again to be adopted. The doses of medicine 
should be small, dilute, and given at longer intervals. Id 
no case has the pharniaco-dynamic limit to be exccei 
When on the other hand the bowels act, care has to 
taken that the stools are kept for inspection as to eltap«^- 
size, colour, and quantity, and that they are afterwards put 
on a tammy and washed on the pan of the water-closet in 
a stream of water, with the assistance of & broom of straw 
or a similarly useful instnimeut. 

In cases where purgatives cause vomiting, even wbcii 
joined with large and repeated enemas of water, »nth salt, 
and castor-oil, and where, in consequence of the effi-ct of the 
opium, the bowels remain confined, the extract of belladonna, 
or what is preferable, an infusion of belladonna leaves (nine 
grains of the comminuted leaves upon three ounces of 
water) may be given. This relieves not only spasms but 
also pain in some measure. It is not only useful in cases 
of spasm of the biliary ducts, but also in that spasiu of the 
intestines where a calculus is retained, and obstructs 
mechanically the passage of their contents. When the 
infusion of belladonna has to be repeated once or several 
times, it causes the peculiar effects indicating the toxic 
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action of this drug, such as large pupils and intermittent 
delirium. The extract, in an ointment, may be applied to 
the skin on the abdomen, in cases where it is desired to 
have the effect slight and gradual. Better than either 
infusion or extract is the solution of the pure alkaloid 
atropia. 

Vomiting, so long as it removes the contents of the 
stomach which remained from the last meal, is salutary, 
and does not call for any interference. But when it passes 
into retching of a painful nature, and threatens to lower 
the vital powers, it must be counteracted. Small doses of 
strongly effervescing soda-water, containing a small excess 
of soda to neutralise the acidity of the stomach, which seta 
the teeth on edge ; draughts of pure cold water, iced water, 
and, best of all, lumps of ice rapidly crushed between the 
teeth and swallowed; effervescent draughts with prussic 
acid in more obstinate cases, joined with the cold water 
and ice, are mostly effectual in removing this symptom. 

It has often been asserted that vomiting, either sponta- 
neous or excited by emetics, assists the passage of the 
calculus through the bile-ducts, 'lliis may be explained 
by the assumption, that when, after long compression of 
the contents of the abdomen a rush of fluid at last takes 
place through the aperture of the ocsopllag^ls, the pressure 
in the stomach and duodenum is suddenly removed, and the 
bile in the gall-bladder and ducts being still compressed, 
moves the calculus towards the part where pressure has for 
a moment been diminished. 

In a case of chronic gall-stone disease, which came under 
my care, every attack of colic was accompanied by vomit- 
ing, and subsequent jaundice. Here much importance 
might have been attributed to the effect of vomiting in the 
expulsion of calcuh, which subsequently actually took place. 
On a post-mortem examination it was however found that 
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the calculi had passed through a fistulous commuBli 
of the bladder with the duodeuujiij and that Dinny wlouli 
did yet remain in the bladder. Here the vomiting was 
evidently symptomatic of the lesion of the duodenum, as tn 
other cases it is symptomatic of the pressure of a gall-stono 
upon the duodenum or even upon the pylonis. 

In a few cases, where the stomach has evidently or 
avowedly been overloaded, or where the filled condition of 
the stomach tlireatcns convulsive symptoms, an emetic of 
a scruple of sulphate of zinc or of ipecacuanha, tho 
joined perhaps with a few grains of potassio-tartrote 
antimony, may be advisable or even necessary. 

Stokes, in the fourteenth of his Lectures, " On the Thi 
and Practice of Medicine," reported in the ' London Mcdi< 
and Surgical Journal,' 1834, v, 263, admits emetics only 
the early stage of the disease, and where there is no 
sion of the gall-bladder. As a salutary warning against 
these remedies he adds the following case of rupture of tlie 
gall-bladder, caused by the effect of emetics: "A distin- 
guished medical friend of mine has related tho porticolare 
of a case in which the exhibition of an emetic was followed 
by rupture of the gall-bladder and fatal peritonitis. In 
this instance the case was not so deplorable, so far as 
patient was concerned ; he was labouring under extensi 
disease of the liver, and only exchanged a lingering for a 
sudden death; but this furnishes no excuse for a medical 
practitioner." Similar cases, and cases of inflammation of 
the biliary ducts, have been observed by many physicii 
and among them Morgagni ; Portal and Pujol have thm 
fore enjoined tlie greatest caution in the use of emetic 
This caution is very reasonable, and should be 
as an absolute injunction fo abstain from the use of emetil 
in all cases where the gall-l)laddLT is enlarged owing 
obstruction of the common duct. 
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Warm po\ilticea to the painfal region make perhaps more 
impression upon the patient's imi^nation than upon his 
paius, but they cannot be neglected nevertheless, particularly 
in cases where other means for the relief of pain are not im- 
mediately at hand, or tardy in their action. Half a dozen 
hot dinner-plates, wrapped in a flannel or piece of blanket, 
are the best condensers of heat that cau be applied, provided 
the pressure can be borne. If the patient cannot endure 
it, a bottle with hot water may be placed by his side. Of 
these commodities it is well to prepare a supply, as they 
are very effectual in stopping or preventing rigors 
and shivering, and ultimately inducing relaxation of the 
fibres and tissues of the body by the warmth and gentle 
perspiration of the surface and extremities to which they 
are applied. With a similar object warm water baths have 
been recommended, and Stokes (loe. cit., p. 263), says that 
signal advantages accrue from the use of the warm liip-bath 
in gall-stone colic. lie had seen cases in which tlie most 
extraordinary relief was obtained by applying twelve leeches 
over the region of the gall-bladder, and then placing the 
patient in a hip-bath. The best effect would no doubt be 
obtained by bringing the patient into a hot-air bath, and 
keeping him there in a gentle temperature (100 to 115° F.) 
while applying all necessary drugs and proceedings. Many 
patients who cannot lie still, and cannot bear any bed- 
clothes upon their bodies, would be very comfortable in a 
Turkish bath. But where such a rare commodity cannot 
be had, and a water bath is not feasible, a warm room, 
warm bed covering, and small doses of stimulants, such as 
claret or port wine mixed with hot water or hot tea and 
sugar, and drank as hot as possible, are also very effectual 
in removing coldness, suppression of the pulse, and tendency 
to fainting, and restoring a genial temperatiu-e of the body. 

Many learned and experienced physicians have recom- 
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mended that some blood ahonM be drawn from paticnl 
suffering of gall-stone c jlic, either from the arm by vene- 
section, or from the region of the Uver, by leeches and 
cupping, or from other parts by the same agencies. Amoiig 
the older cases which I have studied, there are a good many 
which contain tmmistakeable evidence that the patients 
died of the oft-repeated abstraction of blood. There an 
not any cases on record in which the abstraction of bii 
could be said to have had such an objectively obscrNabI 
effect as could be considered an equivalent for the troul 
and loss of strength inflicted upon the patient. In 
sequence of tliis experience and of the rchnquishlng 
bleeding generally in the practice of physic, the gi 
number of patients with gall-stone colic arc not bled 
longer ; some, however, are still subjected to a moderate 
loss of blood, on grounds which vary with the practitioners. 
Stokes {1. c, p. 201) recommends bleeding, to prevent 
the assumed liability to inflammation of the biliary passages 
through which a gall-stone is passing ; for the same par- 
pose, he in severe cases applies leeches as well. These, he 
remarks, allayed spasms, and favoured the passage of the 
calcidus. He next gives purgatives and enemata, and 
idtimately opium in full doses, lie insists upon the appli- 
cation of these remedies in the succession in which thqr 
are here given. Frericbs, the latest writer on this subjt 
wlio formularises less and yet is not so diffuse as t'Wni 
authors on this subject, says that in full-blooded pulteiit% 
with great excitement of the heait's action, congestion to 
the head and similar symptoms, venesection hiis to precede 
the application of sedatives. He continues by averring that 
in many cases general abstraction of blood BViflices to over- 
come the spasmodic grasping of the concretion by the gall- 
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I duct; he guards his readers, however, against using veno^| 

I section indiscriminately in all rases of this disease. As t^| 
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special indication for local abstraction of blood by cupping 
or leeches, lie considers great tenderness in the region of 
' tbe gnll-bladder or even the entire liver. 

Against the practice here recommended it may be urged, 
that the same learned and experienced physicians at one 
time recommended and practised bleeding, leeching, and 
cupping in diseases, such as pneumonia or hsemoptysis 
fi-om tubercles, in which they themselves, as well as tlieir 
younger contemporaries, do not employ these proceedings 
any longer, and that no special grounds have been adduced 
since this change, why the old practice should be retained 
for gall-st;one colic. Indeed, I have never had any case 
under my care, nor have I ever had to deal with any attack 
in any of the chronic cases which have been under my care 
for years, in which any abstraction of blood appeared to be 
desirable or necessary. To allay the spasmodic grasping 
by the biliary duct of the calculns, does not appear to 
favour the expulsion of tlie calculus, which can only be 
effected by peristaltic action of that duct, and docs there- 
fore not appear to be a desirable result. It is however 
desirable tliat this contraction of the duct (and who would 
venture to diagnose between a spasmodic grasping of a tonic 
and one of a clonic or peristaltic nature ! or who would 
assert that a tetanic grasping of the calculus by the duct, 
without any propulsive muscular contractions, does exist !) 
shoidd take place, but at the same time it should be accom- 
panied by the least possible pain. In gall-stone colic we 
have therefore the same indications as in partuntion with 
excessive pain, namely, to mitigate the pain, without stop- 
ping the expulsive contractions. Where pain and con- 
traction are stopped at the same time, the gall-stone has 
a tendency to become fixed, and cause chronic jaundice 
and a train of other symptoms. Tlie abandonment of 
bleeding, and the greater variety of anodynes, appear to be 
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some of the principal reaaons why gall-stone disease cai 
jaiindice in a smaller number of cases than it appears to 
havti done formerly, when it was considered necessaiy to 
entail this conspicuous symptom. 

As gall-stones, after repeated attacks of colic, relapse into 
the gall-bladder or remain fixed in some part of the biliary 
passages, and as gall-atones were sometimes found in the 
gall-bladders of hving persons, who had passed one or 
more of these concretions, or never suffered any s}Tnptonis 
of colic from them, physicians became naturally anxious to 
discover some remedy by which these concretions in the 
biliary channels might be chemically dissolved. This desire 
caused Durande to make some experiments with a mixture 
of ether and turpentine, which had just been discovered ta 
dissolve and disintegrate cholesterine calcuh. ■ 

Durande benefited his patients, apparently, and w hm 
believed, by dissolving the gall-stones which were supposed 
to exist in their biliary passages, and which were not 
searched for in the fjeces. However, Thenard already 
showed that this hypothetical solution of concretions in the 
living body was impossible, and that the effect of the 
remedy must be ascribed to the anicsthetic and anti- 
spasmodic effect of the ether. I have used the mixture of 
Durande in some instances, and always had some dilficiJty 
to prevent the patients from continuing it for an undue 
length of time. For I had found, what I remember to have 
seen recorded as tlie result of the experience of others, Ihnt 
when the mixture is used improperly, or too long, or even 
according to rule, it is apt to cause inflammation. In one 
of my cases, where it was taken for years, the chronic in- 
tlammatiou of the hver and neighbourhood of the gall- 
bladder appeared to me to bave been produced, or at least 
greatly aggravated, by this mixture, or by the turpentil 
which it contains. By its diuretic action the oil of turpt 
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tine may sometimes usefully influence the kidneys in cases 
where the epithchura is impregnated with yellow colouring 
matter, and consequently somewhftt impaired in action. But 
this must be so rarely the case, that the consideration of 
this effect is almost superfluous. 

Frcrichs, hascd upon the appearance of erosion observed 
upon certain gall-stones (which erosion was already observed 
by Haller, and ascribed by him to the gnawing of invisible 
animalcules), has pronounced his belief that gall-stones may 
be dissolved. He says that the conditions under which a 
solution of the calculus is brought about vary according to 
the nature of the external crust, and, let us add, according 
to the nature of the fluid, that is to say bile, which is to 
effect the solution. He assumes that verj' alkaline bile 
could dissolve the cholesterine, the compound of cholepyr- 
rhine and lime, and the cholate of lime and mucus of a 
mixed calciUus. Of this occurrence the corrosion found 
upon a few calculi (which we have also observed in a 
few instances) seems very slender evidence, lliat the 
alkaline bile wiU not produce any change npon a crust 
composed of carbonate of Hme, may be admitted, and it may 
be gratefully remembered that such crusts are happily rare 
among gall-stones. But that this watery bOe may loosen 
the stones, dissolve their connective material, and so lead 
to their mechanical destruction or comminution, appears not 
to he supported by any evidence whatsoever. A mechanical 
comminution of a caleidus could be effected by strong con- 
tractions of the bile-duct, or of the intestine, or of the 
sphincter ani, particularly if it had been previously softened 
by a suitable kind of bile. But how a thin bUe simply is 
to effect this, remains to be shown. 

As we can effect the secretion of a somewhat alkaline 
bile without interfering with the function of the liver or the 
efficiency of the bOe, it is reasonable to make further 
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inquiries and experiments in this direction. Bile contains 
phosphate of soda, and its quantity can be increased to 
some extent by supplying this salt in larger quantities to 
the blood. Phosphate of soda recoramends itself, therefor^ 
not only as a purgative by itself, but also as an addition 
to other saline purgatives, and as a direct remedy for in- 
creasing the alkalinity of the bile, and of its hypothcticil 
action upon biliary calculi. 

But though the corrosion of calculi might be due to the 
alkalinity of the bile, the expulsion of entire calculi aa • 
consequence of the use of alkaline mineral waters requires s 
different explanation. It has accordingly been assumed 
that the process here indicated is caused by an increased 
flow of bile. There can be little doubt, from experitnenb 
made upon dogs with biliary tistulaj, that the drinking of 
large quantities of water increases the amount of water in 
the bile, though perhaps not its other ingredients. But 
whether this slight increase would at any time produce 
such a current as to carry calculi before it, seems very doubt- 
ful. The eftect of mineral waters, particularly the saline 
and alkaline ones, is certainly more complicated, and much 
value has to Ije ascribed to their purgative action, and the 
general revival of all the abdominal functions by a free aiiJ 
accelerated circulation. However that may be, practically 
there is no doubt, that many cases of gall-stone disease 
have got well under the use of tlie mineral waters of 
Karlsbad, Egcr, Marienbad, Ems, Vichy, and even 
Pyrmoiit and other ehalybeates. In many severe ct 
1-Vmclis directed his patients to go to Karlsbad, and 
known them to return cured. A very striking instance of the 
cfHcacy of Karlsbari in a severe ease of gall-stone disease will 
be found in the ' Clinical Record.' The Vienna physicians 
also send their patients to Karlsbad, and many, Skoda and 
Oppolzcr among them, have recorded striking results froDi 
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the use of the spa. When patienta were prevented from 
going to the Bohemian town, Frerichs ordered them to get 
the waters of the millspring of Karlsbad sent to their place 
of residence, and to drink it there under the ordinary pre- 
cautions, either cold or warm. The experience and writings 
of the French physicians, among them Fauconneau-Dufresne 
and M. Petit, are similarly in favonrof Vichy water, though 
among the cases which I have read in various works, there 
are many, which, although they parted with one or more 
calcuh, nevertheless remained under treatment when their 
history was printed. 

In cases where the gall-bladder is enlarged and distended 
with bile, these miiieml waters must be used very cautiously, 
as they easily make matters woi-se. In cases, on the other 
hand, where the obstruction to the bile is only partial, and 
in all cases where there is none, they may be used freely, 
la French records we find cases where 25, 27, 30 half- 
pint glasses of Vichy water were drank per day, in some 
ineffectually at first, but with a satisfactory result at a later 
period. In some cases the calculi were expelled and the 
patient cured after seven summer courses of mineral water 
drank on the spot. Disappointment need, therefore, not 
cause despair, but whenever it is jmssible, the efforts to 
cure the evil by these agents of nature should be persisted 
in for a series of years. 

The properties and effects of the several spas are so 
modified as to be specially adapted to special collateral 
conditions of gall-stone disease. In cases with obstinate 
constipation Vichy is specially indicated; for cases of irri- 
table and dcbihtated persons with a tendency to diarrhcea, 
Ems should be recommended; plethoric and apoplectic 
people hod best go to Marienbad and get rid of their super- 
fluous material. . The saline, purgative, and chalybeate 
tonic waters, such as Friedrichshall, Saidsehiitz, Piillna, 
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ITombiirg, nnd a great many others, may bo useful under 
certain cireunistances. In some cases of chronic gall-stone 
disease, one with a calciihis fixed in the common duct, 
which caused a partial retention of bile and jaiindire, llie 
use of Piillna water had a beneficial effect, by raising tlw 
strength of the patient and causing an incn^ase in the 
quantity of urine. 

In many cases in which we may be under the necessitjr 
of prescribing remedies of a less costly nature tban those 
just mentioned, salts compounded in imitation of the sub- 
stances contained in these mineral waters may be dissolved 
in cither cold or hot water, and used by the patient. 

Hofftiiann first employed alkalies in the treatment of 
gall-stone disease, for the puipose of dissohnng the concre- 
tions, Bianchi and van Swieten imitated his practice, bat 
acknowledged it to be a failure. Nevertheless, alkalies are 
frequently given, even in the present time, and their use has 
derived support from the effects of the alkaline niinend 
waters. Bicarbonate of soda by itself, or in combination 
with sulphate of soda, is given by some. The comnv 
ciirbnnate of soda has also been employed ; Frcrichs rumi 
that the bicarbonate should be dissolved in large qiurn- 
tities of wattr, as in a concentrated form it was apt to 
derange the digestion. When given in a concentrated 
form, rhubarb, aloes, and other purgative tonics should 
added. The alkahne salts of vegetable acids, such aa 
ncetatcH, citrates, and others, have been recommended 
Doucliardat as substitutes for the carbonate, without ol 
ing any special advantages. 

The treatment of jaundice requires some special reniedios 
of an alterative or specific nature. A medical gentleman 
found great benefit to accrue from the use of dilute nitria 
arid. I have employed a solution of nitrons acid (pre] 
by di&tilhng nitric acid over starch, and to be liutl 



^^ 



•id OJB 



PATHOLOGY AND TREATMENT. 291 

Messrs. Bell and Co.) in doses of n drnchm and upwards, 
diluted in the proper manner, and Found it of service. The 
spirit, nitr. dulc. may be used for the same object, as it 
always contains nitrous acid. The nitrous acid appeared to 
liberate the cells of the epithelium of the kidueys of the 
cholochrome deposited within them, and thereby to admit 
of a better depuration of the blood. It also exercised a 
tonic effect upon the stomach, and rectified chronic indi- 
gestion. But of the action of this medium further experi- 
ence is requii-ed before its use can be finally determined. 

In most cases of chronic jaundice purging is required for 
the maintenance of the general health, and I have known a 
case to get well repeatedly after some continued sponta- 
neous piu-ging. This object can be attained also by such 
an agreeable process as the grape-cure. Van Swieten 
recommended a decoction of grass and other herbs as a 
cure for jaundice, and several curious instances of the 
success attending this mode of treatment arc recorded. 
Among others, is the case of a poor man, who for two years 
lived by his directions almost wholly upon grass, taking it 
boiled in broth as his ordinary food, and drinking the 
decoction sweetened with honey. The patient was not only 
completely cured of his malady, but became so great a eon- 
noisseur in this novel diet, that he could tell which were 
the richest pastures by the taste of the grass. Moreover, 
he consumed such quantities that the farmers drove him 
from their fields by force, so that, in addition to his other 
calamities, he was compelled to obtain it by stealth. (' Cata- 
logue of the Calculi contained in the Museum of the Royal 
College of Surgeons,' p. Ifll.) 

In years gone by it was a common practice to treat gall- 
stone patients with mercury, until they were in a state of 
salivation. This practice has happily become very rare 
liow, but is by no means obsolete. A short time ago a 
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patient came under my care, who had been twice salivated, 
by two of the first physicians of Dublin^ for jaundice from 
obstruction of the common duct by a calculus. She had 
been weakened very much thereby, but the disorder had 
not been changed. There is no sense in giving calomd 
and opium in such a case, or in any other case of jaundice 
from whatever cause, syphiUs excepted. Calomel is not a 
cholagogue, but diminishes the secretion of bile; it does 
not affect the concretion, or the consequences of the jaun- 
dice upon the tissues, but superadds its own cachexia to 
that produced by the obstruction of the liver. 
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ILLUSTKATIVE CASES. 



Cask 1. — Chronic gallstone disease, terminating fatally 
by hifiammation of the liver. 

The following case, wliich I had nn opijortmiity of treating 
for several years, niid watching to its conclusion, siiows 
that gall-stones may exist in the gall-bladder during forty 
years, cause many attacks of colic, and yet permit the 
patient, with prudent living and medical assistance, to 
attain a very high age, 

In the year 1853, T was requested to attend a gentleman, 
aged seventy-flvc, who, after having enjoyed excellent 
health for many years, was suddenly taken ill with the 
usual symptoms of the passage of gall-stones. On being 
questioned, he remembered having passed a gall-stone 
thirty-five years ago, which had been found in the evacu- 
ations. Some slighter aympfoms made a continuance 
of other concn-tions in the gall-bladder, during the whole 
time which had elapsed since that occurrence, very pro- 
bable. With the use of opium and occasional large 
draughts of warm water when the sickness was greatest, 
he recovered from that attack. After the passage of some 
gall-stones the strongly-marked jaundice disappeared. 

In the following year, he had anotlier and more severe 
attack. It is probable that in this attack the false passage 
was formed from the gall-bladder to the duodenum, which 
1 found at the post-mortem examination, and the cystic 
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terraiuation of which inclosed an impacted calcidiis. 
attack tenuinated with the lUacharge of gall-stones, broim 
biliaiy matter, and subsequent bilious diarrhoea. 

From that time he began to take the mixture of turpen- 
tine and ether, and with so much apparent benefit, that 
during the subsequent four yeai-s the old gentleman allowed 
few days to pass without taking from half a dradim 
ilrachm of the mixture. 

At the beginning of the winter of 1857 to 1858, 
general health began to fail. A settled pain iu the region 
of the gall-bladder indicated chronic inflammation there. 
Notwithstanchng all suitable ti-eatment, he sank and died, 
very nearly eighty years old. 

The post-mortem examination revealed a gaU-bladder 
full of calculi as the primary disease. Exudative plaatic 
inflammation pervaded all neighbouring tissues. 

The gall-stones were pulpy outside, and seemed to be 
made up of soft, brown, colouring matters ; in the centre 
they were made up of crystallized cholesterine. The bladder 
contained one hard stone inclosed in a false passage leading 
towards the duodenum. The cells of the liver, when 
inspected undet the microscopCj contained yellowish-browttj 
colouring niatter in granules. J 



Case 2. — Jaundice from partial occlHston of (he common 
dad; evil effects of mercurial treatment remedied 
the Turkish 6ath. 



A kdy, aged forty-four, came under my care 
course of last autumn. At the age of eight she had been 
jaundiced, but quite recovered her health. She married, 
and had seven children. During the last eight or 
years she had occasionally been troubled with digestii 
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derangement, spasm after food, and collateral symptoms, 
which were removed by hot water drinks, opium, and other 
means. Nearly two years ago, after a dinner-party, she 
had a sudden attack of pain round both hypochoudi'iac 
regions. Four days after this attack, the conjunctivae 
were observed to be yellow, and some days later the white 
faeces, and the coloured skin and urine, revealed complete 
obstruction of the bile. Her medical attendant prescribed 
mercurials, which she took until her gums were sore, and 
remained so for six weeks. As she was not benefited, but 
on the contrary much reduced, she went to Dublin, and 
was treated homreopatbically, but with no better success. 
She then went under the care of a celebrated physician of 
that town, and was again mercurialized to salivation. Her 
strength now failed completely, while the disease had not 
abated. She thereupon began to use the Turkish bath, 
and soon found her strength return, and her energies 
renewed, although the jaundice persisted. After a course 
of baths extenthng over six weeks, she returned home, and 
had the satisfaction of seeing the jaundice clear off without 
suffering or treatment. 

After a tour on the lakes of Killarney the jaundice re- 
ap])enred, whereupon she took a second course of hot-air 
baths. They had apparently no direct effect upon the 
jaundice, but appeared to keep the bowels perpetually 
relaxed. After returning home, she got quite well a 
second time. 

But a few weeks later she became jaundiced a third 
* time, in consequence, apparently, of exposure to night air. 
A course of Turkish baths taken during the summer was 
not followed by any apparent benefit. 

When I saw her, her general health was good ; the jaun- 
dice contmued, though tlie fieces were coloured almost 
normally. There was no tangible enlargement of the liver. 
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I prescribed a course of PQllna-water, wliich benefited t 
general healtli, and produced a more copious flow of li 
urine. Next spring she will probably use the waters ^ 
Vichy or of Karlsl)ad. 
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Case 3, — Many small angular gall-stones gradually patt _ 
through tlie duels, and arc evacuated ; complete ret 
{Communicated by G. Tate, Esq.) 

The Rev. S.C — , aged forty-five, a free liver, corpulent, and 
given to the pleasures of the chase and similar pursuits, 
was generally in the enjoyment of good health, exceptiug 
that he suffered from occasional attacks of gout, which was 
hereditary in his family. He was one day seized sudtieuly, 
and without previous indisposition, with violent pain in the 
epigastric region, vomiting, &c., which, after enduring some 
hours, left him. On the following day he was jaundiced.- 
His urine was loaded with biliary colouring matter, and I 
stools were colourless, and there could be do doubt that 1 
was sufFering from gall-stones. The evacuations were c 
fully washed, and a small angular gall-stone (weighing only 
a few grains) was detected. It had so many polished sides, 
cut clean like the work of a lapidary, that it became cert 
it formed part of a mass of small stones. From the t 
of the first attack till about four or five weeks afterwards, ' 
the patient passed at intervals between 110 and 120 of 
these small biliary calculi, after which be got quite well. 
Sometimes two or three would pass at one stool, the pain 
and sickness always corresponding in more or less severity 
with the magnitude of the stone, so that in the coiu^e of a 
little time the patient could, from the greater or less acute- 
ness of the pain, foretell and determine the size, and almost 
the shape of the calculus that was passing the ducts, some- 
times with so much precision as to prognosticate sharp 
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angles, or the reverse, on the stone to be obtained from the 
stools. The size of the calciili varied from that of a 
mustard seed up to a peppercorn; but they were all 
angular and flat-aided, some having three, and others four 
or five sides, like bits of mosaic. 



Case 4. — Jn extremely fat woman is reduced to excessive 
leanness hy the sufferings caused hy a gall-stone, hut 
recovers her obesity after having parted icitli the con- 
cretion. (Communicated by G. Tate, Esq.) 

Mrs. R — , aged about sixty-seven, a rough farmer's wife, 
mother of a large family, excessively corpulent (so much so, 
that in addition to her general obesity a large number of fatty 
tumours were deposited upon her arms, legs, and body), 
was attacked with urgent symptoms of gall-stones, followed 
by jaundice. After the first attack there was an interval 
of rest for a few days, and then a recurrence of the same 
symptoms as before, in an aggravated form. They con- 
tinued to return at intervals of a few days, the pains being 
tremendous, for many weeks, the jaundiced skin remaining 
all the time, sometimes of a deep yellow, and at last of an 
orange-green colour. The alvine evacuations were almost 
always white as chalk, but no gall-stone could be found in 
them. Her body, from being loaded with fat was reduced 
in about seven weeks to a mere shadow, aU the fatty 
deposits disappearing. About two months after the first 
seizure, and when worn down with the great suffering and 
prostration of strength, she had occasion to go to the night- 
chair, and heard a hard substance fall into the pan. Being 
a woman as grossly ignorant, and surrounded by others 
equally so, in mind, as she had been grossly fat and vulgar 
in person, instead of preserving the stone until Mr, Tate's 
next visit (as she had been instructed to do in case of its 
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expulsion), she or her attendants took the stone from Ihc 
pan. and in their cm-iosity " to see what it was made of," 
broke it to pieces wit!i a hammer. They did not even pre- 
serve the fragments, so that it was impossible to ascertaiD 
weight, bulk, or other characters of the calculus. From 
the long duration of the case, the urgency of the sympfoiiia, 
and from the sound given out when falling into the pan. it 
must have been of large size, and from the description of it 
by these stupid people it was atiout two thirds of an inch 
in diameter, being an oblong spheroid. From the time of 
passing the stone the woman rapidly recovered, and in tbc 
course of a few mouths was as bulky as before the 6nt 
attack, even the fatty tumours having made their re- 
appearance. 



Case B. — Gall-stone colic: j'tnndwe ; discharge of 
stones ; recovery. Described by the patient in a U 
to theauthor. (December 2nd, 1859.) 

"I have jnst read in the 'British Medical Jotimal' your 
paper on the pathology of gall-stonca, and having myself 
suffered very severely fn)m this complahit, the subject is 
one naturally of great personal interest to me. I think it 
is not improbable that, in my case, the cause may be attri- 
buted to great mental and bodily strain during the 
valence of cholera in 1854. I was quite prostrated at 
time, and have certainly never been well since. In 
spring of this year I had a severe attack of illness, whi< 
at once attributed to gall-stones, but my medical frii 
thought it was subacute inflammation of the liver, for whil 
I took calomel and opium with salines. I was jaundice*!, 
and the spasmodic pain was most intense, and lasted from 
four to six hours. The intervals between the parox' 
gradually diminished, and in parts of May and June 
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was a daily recurrence. All speculation in the matter was 
Bet at rest in the latter month by the detection of gall-stones 
in the faeces. The last severe attack was on the 24th June. 
But I have been and am frefjuently subject to much 
uneasiness in the region of the gall-liladder, without ten^ 
derness on pressure, and am constantly apprehensive ol 
another attack ; indeed, within the last twenty-four hours, 
I feel that one is now threatening. I have flatulence, dis- 
tension, pulse 60, with anomalous pains in the stomach, 
gall-bladder, and back, and pink deposit in the urine. 
There is at present sufficieut biliary colouring matter in the 
faeces. My age is fifty. During the paroxysms I took 
large doses of Battlcy's sedative tincture of opium, hot 
fomentations, mustard plaisters, blisters, &c., without much 
relief. In the last attack I took chlorodyne, and think 
with ranch benefit; at all events the pain was of much 
shorter duration. During the attacks sickness of a very 
acid nature was incessant." 

Two months afterwards, in the course of a letter upon 
another matter, the patient informed me " that he was 
better," and attributed his improvement " to the change pro- 
cured by a visit to Brighton and the internal use of diluted 
nitric acid and gentian." How far the infusion of gentian 
root can influence either gall-stones or jaundice, I am not in 
a position to surmise. But that diluted nitric acid has n 
considerable influence over the residues of jaundice in 
various tissues, particularly the epithelium of the tubules of 
the kidneys, seems a sufficient explanation of the improve- 
ment obtained in the above case. It must, however, be 
borne in mind, that the treatment, however beneficial to the 
individual, only affected collateral indications, and had no 
bearing either upon the decomposition of bile in the 
biliary chanuels, if it coutiimed, or upon the biliary con- 
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cretions theinselveB, if any did yet remain iii the gall- 
bladder. ^1 



Case 6. — A large gall-stone passed vntkout jaundice, W 
icith considerable hcemorrhage. ('The Lancet,' March 
12th, 1853, p. 254.) 

Medical Society of London. — Mr. Childs exhibited s 
large biliary concretion, with the foUowiug acroiint of the 
case : — Mrs. W — , aged thirty-six, a person of hiliom 
temperanaent, in July, 1850, about a fortnight after her 
confinement, was seized with a severe pain in the right 
side. This was combated with castor oil and other 
aperients, taken consecutively for about twelve or four- 
teen hours, without the desired effect. A blister was 
subsequently applied over the region of the liver, which 
relieved the pain, but left a feeling of fulness and 
obstructiou about tliat region. In about a week a 
painful tumefaction appeared below the ribs of the right 
side, for which leeches and poultices were applied, with 
effect of removing the swelling, but the pain remnii 
which now extended to the right shoidder, and be( 
much aggravated by inattention to diet or boiUly exertion. 
In the spring of the subaecpient year she was frequcnUjf 
seized with fits of shivering, and, to use her own expression, 
"her side felt as if it would burst, and as if it were drawTi 
up into a knot." In the latter part of last year these 
symptoms had considerably iucreascd, and on the morning 
of the 26th of December she was seized with a violent 
pain in the bowels, attended with vomiting, which con- 
tinued for four-and-twenty hours. Tlic pain in the side 
continued, and from a dull aching became sharp und lanci- 
nating. About fl p. m., having a call to evacuate 
bowels, the coneretiou passed, accompanied with 
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able hBeniorrhage. I learn that during no period of her 
illncsi) had she been jaundiced, nor was there any difficulty 
ill managing the state of her bowels, the evacuations being 
of a natural colour and consistence. 

Case 7, — Effect of cod-liver oil in gaU-atone disease. 
(Statement of Dr. Willinins in the course of a discus- 
* sion at the Royal Medical and Chirurgical Society, 
^ May 9th, 1848.) 

[' Dr. Williams related the case of a gentleman who suffered 
^m all the symptoms of the passage of gall-stones, dis- 
tinctly marked, not only by pain and jaundice and 
<obstructcd flow of the bile, but also by a timiour corre- 
l^nding to the paiition of the gall-bladder. This tumour 
Jiresentcd itself liefore each attack ; on percussion around 
it, a tympanitic sound was detected. The patient's health 
■dechned. He was of sedentary habits, and the attacks 
liecame so frequent that they occurred every ten or four- 
lleen days. No medicine or diet that he was placed under 
I^eemed to be of any particidar service to him, and his 
ifiiends and attendants began to suspect, notwithstanding 
iflje clearness of the signs, that his coiuplaint was not, in 
tfeality, found out. The fa?ces, on being examined, were 
llound to contain concretions, consisting of eholesterine. 
jWhat, then, could be administered to prevent the forma- 
■tion of these fatty concretions ? It was determined to try 
lithe effect of the cod-liver oil. After a very short time the 
l)ile was found to be better secreted, both in regard to its 
*juttlity and quantity. No attack of gall-stones occurred 
:flntil the end of three weeks. On examining the abdomen 
'ihe same lump was found as before, but two inches lower 
•down in the abdomen ; and the liver, which before could 
^t be felt at all, was now to be detected by the touch, two 
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inches below the margin of the rib; it was evident^ 
enlarged, but neither painful nor tender. This attack wtnt 
off under the use of the usual remedies, and in a few d&ys 
the cod-liver oil was resumed, and up to the present 
moment, a period of two months, there had been no 
return of his attack. His digestion was better, and bta 
health much improved. This was a solitary case, but i 
was interesting taken in connection with the increase of t! 
size of the liver and with the improvement of the patieat'll 
health. It showed that tlie cod-Uver oil, in opposition I 
remedies of this class generally, promoted the proper a 
of the liver, and consequently the secretion of bile. 



Case 8. — Thirtj/sim calculi passed by a person aged eighi 
[ three. 'Transactions of the Reading Pathologioi 

L Society ; ' Annual Uetros|)ective Address, by Nathanil 

r Crisp, Esq., July IStli, I860); ('British Medio! 

[. Journal,' November 24th, 1860, p. 920. 

Mr. Breach exhibited thirty-six biliarj' calculi, passed I 
a female eighty-three years of age, after slight pain on 
sickness; the largest of them weighed four drachms tin 

, scruples. Constipation had previously existed for a ^vof 

' and was then followed by diarrha?a. 

Case 9. — Effect of Carlsbad water ia gall -stone fli-^ease. I 

I Dr, H. Smith, of New York, relates the following case i-\ 

I " A near connection of my own, accustomed from his" 

j eighteenth year to consume, on an average, a poimd of 

confectionery per day, became afflicted with such an accu- 
niutation of gall-stonea that, by relaxing the abdomi mil 
Willis, they could be very distinctly felt, formuig an imfl 
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' gular tumoiir of the size of tlie closed fist, in the situation of 
the gafl-bladder. The engorgement of the liver became so 
great that its lower border reached two and a half inches 
beyond the navel, measuring towards the left groin, and 
four inches below the edge of the ribs, measuring directly 
downwards. Violent attnrks occurred at shortening inter- 
vals ; at length so frequently, that the jaundice attendant 
on the one attack had not time to subside before the next 
occurred, so that at last his colour became of a dark, dirty 
green. In the spring of 1841 I sent him to Carlsbad.. 
He nearly died of an attack in London, on his road to the 
springs ; was pronounced moribund by three of the ablest 
physicians of that city. However, he contrived to reach 
his journey's end, and after a few days' use of the water 
passed an incredible number of gall-stonea ; the tumefied 
liver shrank to its normal dimensions, and he returned 
home a new man. He remained without any relapse 
until the second spring, when the threatening symptoms 
induced him to return for a short season to Carlsbad. 
Perfect relief was again obtained, though no more calculi 
were observed to pass. The next year he spent ten days 
at the spring by way of clenching the nail, and he continued 
free of colic until his death, in the fall of 1847. This event 
was preceded by a new series of symptoms, pointing to 
deep-seated disorganizing disease of the Uver, permanent 
jaundice, dyspepsia, then perfect anorexia, ascites, great 
prostration. The liver was found cirrhotic and studded 
with deposits of cholestcrine, many of the size of a nut ; 
the gall-bladder empty, and the duct enormously dilated." — 
American Medical Times. 
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Case 10. — Gall'Stojie colic, jaundice, and ejrpitlsibm 
calculi. (Coe, 1. c, p. 46.) 

" One of the first remarkable cases of gall-stones whicb 
fell under my observation many years ago was called by 
the person who had the care of the patient before nie au odd 
kind of colic. And, indeed, there ap|>eared to me some* 
thing uncommon. Therefore, as the case was perplexed, 
and as jaundice had not yet appeared, I am not asham 
to say that I sat by the patient a whole hour, observinj^ 
examining, considering, and comparing the seat and man- 
ner of the complaints with all the other circumstances of 
the case. At length I declared my opinion to be that 
neither the stomach nor the guts were the parts prima] 
affected, but that obstructions in the biliaiy ducts woretl 
cause of this colic, and that probably we should soon b 
a jaundice come on, which would give further light 
the case. My opinion was not assented to at first. Hff 
ever, I said I had formed it upon mature consideration, 
and I would not depart from it imless I saw reason to 
alter my mind. Within four days the jaundice appeared, 
which gained some credit to my opinion, and within four 
more the obstructing bodies were found in the stools, and 
Uic patient very soon grew well. I had committed the 
search to a very careful person; otherwise the calculi, 
which were small, had been thrown away undiscovered, 
and the patient got well, though it had not been known 
how, as often happens in this case for want of a proper 
examination of the stools." 

To this case Coe adds a useful caution in a note to ti 
following effect : — When solid bodies are found ui the ate 
of these patients they should he preserved for the tnspi 
tion and examination of proper judges, and not concludi 
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to be gall-stones from the rqwrt of ignorant people, who, if 
they find anything particular among the faeces, are apt pre- 
sently to imagine it to be what they were ordered to search 
for. He had heard of cardamom seeds, of the seeds of 
oranges, of pills voided whole as they were taken, and the 
hke having been taken for gall-stones. He also relates the 
case of a man suspected of harbouring gall-sLones, in whose 
faeces a calculus was found, which, supposed to be 
biliary, turned out to be a pebble, sometimes contained in 
and eaten with dried currants. 



Cask 11. — Treatment of gaJl-slone. colic towards the end 
of last century. 

The following case is quoted to illustrate the kind of 
treatment which was in frequent use in the past and the 
beginning of the present century. It shows how unnecessary 
bleeding is in giill-stonc disease, and how dangerous it may 
become if combined with the administration of opiates. 

G. C, Conradi, ' History of a Gall-stone ' (Hufeland's, 
6, 474, 179S). — "The wife of a general, between fifty and 
sixty years of age, of a robust and well-nourished body, 
and of healthy red appearance, had sufiered at intervals 
during ten years of very severe spasms in her stomach. 
During the free i]iter\als, which lasted several months or 
quarters of a year, she had enjoyed good health. 

"On the 7th October, 1791, in the morning, at three 
o'clock, I was called to her, as she was sufl'cring of the 
most severe spasm of the stomach, which had persisted 
during three days, defied many remedies, and reached its 
highest point in this night. The patient complained of 
the most severe pains in the somewhat hardened gastric 
region, which increased by external pressure with the hand, 
and continued into the lower part of the abdomen. She 
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was constantly sick, and vomited everything nhc took in 
mediately, monned incessantly, and prayed for relief. Tbe 
pulse was fast, small, hut hard ; the bowels were confined. 
The medical attendant, a regimental siu-geon, who had 
treated her during npwards of twenty years, and had 
already fre(|uently assisted her in similar attacks, had, 
during the last three days, used gentle emetics, laxatives, 
clysters, internal and external remedies of an antispasmodic 
nature, including laudanum, but all had been in vain. 

" External emollient cataplasms, inunctions, dry cupping 
on the region of the stomach, laudanum in doses of twenty 
drops, which, as well as a mixture of 01. Amygd. dulc. 
3ij, Syr. Diacod. 3j, Aq. Month, ^vj, a teaspoonfvil taken 
every half hour, was rejected by vomiting, produa-d 
neither relief nor motion of the bowels. At daybrcAk 
I took sixteen ounces of blood from the arm of the 
patient, in order to prevent inflammation, or to relieffl 
tliat which, in all probability, did already exist. Mj 
colleague saw the blood which had been taken, was veiy 
well satisfied, and prognosticated a speedy improvement. 
The patient then sat for an hoiu* in a lukewann hip-batli, 
and after this had a clyster of chamomiles with thit^ 
drops of laudanum applied. Upon this, to the pleasure of 
all, ensued complete intermission of the spasms, a gunoal 
perspiration, and a natural sleep of two hours. 

"On the morning of the 18th of October. — The lot 
night has been good, and now the patient does not com* 
plain any longer about pain, bnt only about an indistinct 
sensation in the abdomen. The spasm of the stomwA 
has ceased entirely, but the fever is rather violent. Since 
yesterday two feculent stools have been passed. ITie above 
mixture was continued, with this change, that Aq. fontUL 
was suhslitiitrd for Menth,, and Sal. essent Tartan ^j wns 
added. 
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" In the afternoon the fever became very violent, the heat 
was very great, the face flushed, the breath quick, with con- 
tinued moaning ; thepulscquick.small, but bard, likca wire; 
and, what caused us the greatest uneasiness, the patient 
was lying quite without consciousness, in a sopor, somno- 
lent. Sal essent. tartari, with nitre and sugar; clysters. 
According to all indications derived from the bodily condi- 
tion, the disease, and the symptoms, I thought again a small 
venesection necessary ; but my colleague would not by any 
means consent, and made me the hurting reproach — that 
this violent soporous fever proceeded from yesterday's vene- 
section, because it had been too strong. 

" On the 9th of Octolicr. — Throughout the night the 
soporous fever had continued without interruption until 
towards morning, when, with some return of consciousness, 
it abated ; the tongue was smeary and dry, the skin 
moist ; the bowels had been moved ; the patient did not 
complain about anything. Li the afternoon the fever, 
with the comatose slumber, increased again ; there were 
also again voraitnritiona after the medicine or drink, for 
which reason Potio Riveri was used. To-day three fluid 
stools. 

" On the 10th of October.— -Has slept through the whole 
of last night rather firmly, and also to-day through the 
entire day ; fever yet very violent. I put Spanish flies {can- 
tharides) upon the back of the neck and upon the calves, 
and added the pulp of tamarinds to the last medicine. 

"On the 1 1th of October the violent fever and the sopor 
abated ; consciousness had completely returned ; in the 
abdomen was a dull paiji ; the plaster had drawn strongly ; 
the skin was moist ; the urine dark red, with much deposit, 
like brick-dust. Pulp. Tamarind., Extr. Gramin., Tart. 
Tartarisat. 

"After this, repeated thin, bloody stools were jiassed ; there 
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were no very great pains, no great weakness, only 
fever. Pulae still irritated, hardish, spasmodic. A third 
very eminent physician, who sow the case accidentiUiy, 
tliought a venesection not unserviceable, which was, how- 
ever, omitted, because it was not thought very necessary. 
Tliis judgment was veiy satisfactory to me, on account of 
the above unmerited reproach. 

" This condition, with the bloody stools, lasted up to tltt 
18th, From that day to the 27th the patient was witl 
particular incidents, but could not properly recover; t] 
was reason to fear that the enemy was still present in 
abdomen. 

" On the 27tli of October the pains in the abdomen began 
again veiy violently, and lasted until the 28tli, and during 
this time a mixtm-e of 01. Amygdal. dulc, Syr. Diacod., and 
Opium, inunctions, &c., were tried in vain. At last, in the 
night before the 29tb, I ordered a clyster with forty drops 
of laudanum. At twelve o'clock the colic was over. 

" On the 29th of October. — Gentle perspiration ; towards 
morning a gall-stone, of the size of a walnut, round, 
without sharp comers, light, of a variegated colour, had 
been passed in the stool ; the urine was brown, like weak 
coffee. The patient was now, with the exception of some 
weakness, very well, and was very glad to have got rid of 
her evil enemy. 

" On the morning of the 30th I saw the lady as yellow as 
a guinea ; she sufi'ered, however, no further, and under the 
use of antispasmodic and resolvent remedies she got per- 
fectly well in a few days. Since that time she has, for three 
and a half yeai-s, remained without any symptom that could 
indicate the presence of other gall-stones, although she has 
made several journeys and suffered frequent care and^^ 
anxiety, such as this war causes to many a mother ^H 

i " This gall-stone, therefore, caused spasms of the stomBe|^| 
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colics, a soporous fever, tlie so-called flux of the liver, and, 
lastly, jaundice. Why did tlie latter only show itst;lf after 
the calculus had been passed, and the biliary passages had 
consequently been opened again? Perhaps because tlie 
spasm in the biliary system ceased, and consequently the 
bile, which during the spasm had been shut up, could 
pass into the juices by the absorbents without hindrance. 
Without any doubt, the calculus passed only during the 
repeated and last spasmodic act, on the 28th of October, from 
the ductm choledochus into the intestines; it is, therefore, 
surprising that after the 8th of October it did not cause 
any more liver-colics. The bloody stools, which frequently 
resembled the washings of flesh, proceeded, no doubt, from 
the tearing of some blood-vessels in the biliary passages 
while the large calculus passed these narrow canals, llicse 
same bloody stools, which lasted from the 1 Ith to the I8th, 
served, no doubt, instead of beneficial venesections against 
the inflammation, and could be all the more beneficial 
because the blood proceeded from the suffering parts them- 
selves. What may be the reason that this calculus did not 
pass already during the former attacks of spasms of the 
liver and stomach, of which the patient suffered periodically 
during at least ten ytars, considering that the calculus was 
then certainly much smaller ? Probably because the gall- 
bladder can exercise a greater contractile and expulsive 
power upon a large than upon a small calculus. During 
the whole time, from the 7th to the 2Sth of October, diu-ing 
which the calculus obstructed the biliary passages, the 
patient, strangely enough, passed, not whitish-gray, but 
ordinary coloured stools. My rather strong venesection 
saved the very eminent, robust, plethoric, and well- 
nourished lady from iufiammation and mortification of the 
intestines ; however, if she had died during the very violent 
soporous fever, the good-natiu-ed public would, no doubt, 
have believed that 1 had killed her by it." 
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12. A (liscuxsioii on (he treatment of jaundice and g^ 
stones. — I subjoin the account of a curious discussiou which 
occim-ed just twciity-four years ago. It is contained ill 
'The Lancet' of November 10th, 1838, p. 274. 



MEDICAL SOCIETY OV LONDON. 

Monday, October 29M, 1S38. 
Mr. Bryant, President. 

Jaundice, and otslructiom to the ^ow of Bile. — '[%c t 
merit of Liver disease. — The adoantages and dangers ^ 
Mercarg and Alkalies. — Value of An/is/iasmodics.-i 
Necessitg of sludging the remote causes of disease.— 
Magendie's Lectures on the Blood. 

The discussion of this evening arose out of a quest! 
asked by Mr. Crisp, at the last meeting, respecting the 
effect of a sea-voyage on an obstinate case of jaundice, in 
vffhich he considered that no mechanical obstruction, 
existed. 

Br. J. Johnson said, he coutd not conceive a case 
jaundice in which tliere was not a mechanical obstnicti( 
to the natiiral flow of the bile in its course to the duodcDum. 

Dr. Clutterbuck said, another cause of jaundice existed, 
which, however, might be considered a mechanical one, 
and that was a spasmotlic contraction of the duodenum, 
preventing the escape of the bile into it. The reason he 
supposed this cause to be in existence was, the observance 
of the very sudden manner in which jaundice is occasionally 
bronijht on from mental emotion, in persons previously in 
good healtli. The symptoms disappeared again in a short 
time. 
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Dr. J. Johnson said, the cause assigned bj Dr. Chitt4!i^H 
buck was entirely mcchauical; the biliary ducts IheoiscJvfl^H 
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were subject to spnsm, by which mechanical obstruction 
was in a like way produced. What was the beat plan of 
relieving jaundice resulting from the presence of biliary 
calcuU ? Have we any power to accelerate the passage of 
these formations through the ducts? He feared we had 
not. 

Mr. Kiugdon considered if we did nothing to aggravate 
the cause of the stoppage, we could do little to assist in its 
removal, except, indeed, hy mitigating such constitutional 
flyraptoms as presented themselves. Regarding the means 

I employed in cases of biliary calculi, he would inquire 
whether antispasmodics, or those medicines which tended 

' to promote the secretion of the liver, were the best. He 
thought he had seen much injury resulting from the use of 
opiates. 

I Mr. Hutchinson was in the habit of employing cupping 
over the affected part, with much benefit, in cases of 
jaundice. 

I Dr. J. Johnson had seen much mischief result from 

I efforts made to remove biliary calculi, by such methciuea 

[ as turpentine administered in the yelk of an egg, ether, &c. 
In ordinary cases of biliary calculi, or inspissated bile 

I clogging the ducts, he thought the obstruction waa 
removed by the via a tert/o forcing forward the bile. By 
this proceeding a paroxysm of pain and vomiting was pro- 
duced (the action might be compared to the parturient 
efforts of the womb), and after a succession of these 
attempts the floodgates gave way ; there was a gush of bile, 
and a relief to the aymjitoms. If this view, then, was cor- 
rect, how could we facilitate the proceeding? He con- 
sidered the vomiting to be an effort of nature to assist in 
the removal of the obstruction. Generally speaking, how- 
ever, there was sufficient vomiting present, and emetics 
were not needed. Small doses of calomel and opium 
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1 increased the secretion, and, therefore, the vis a /eiyK' 

I These, with aahne draughts, to quiet the irritable state of 

I the stomach, and leeches, followed by chamomile fomentS' 

I tions to the affected part, he thought he had seen shorten 

an attack of jaundice. 

Mr. Kingdon considered that Dr. Sangrado's plan, 
leaving out the bloodletting, would be of as much service 
I as any other. Warm water taken into the stomach would 

act as the best antispasmodic, and tend to increase the 
secretion. It would also encourage the vomiting ; the 
latter would relax the system, and favour the passage of the 
obstructing bodies. 

Dr. Bennett thought we might do good by favouring the 
vomiting ; vomiting, it would appear, took place when the 
j spasmodic action in the duct occurred. Now he considi 

! that if we could produce vomiting when this irritation 

not pi-esent, it would be much more Hkely to favour the 
passage of the obstructing formations. He thought that 
quieting tlie irritation by opiates, and then administering 
emetics, would be of benefit. One of the most interesting 
questions the Society could entertain, would, perhaps, be 
the consideration of the best plan of preventing the recur- 
rence of biliary calculi when they had been once expelled. 

Dr. Cluttcrbuck did not think it difBciUt to lay down 
rules as to the mode of proceeding to be adopted, but their 
successfid employment was another matter. He believed 
the obstruction arose from spasmodic contraction, and that 
the spasm censed of itself, after a certain time. He believed 
some persons were in the habit of passing biliary calculi 
for a long period of time. These differed in size, from that 
of a shot to a small pea, and were voided daily, after the 
patients' suffering fi^m their passage. These bodies could 
be easily detected on a close examination of the evacuatioiH^| 
As the spasmodic contraction was probably the cause (l^| 
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the obstruction, opiates and the sootliing system, with 
warm bathing, &c., would be beneficial, as tending to 
relieve the spasm. He thought the best way to prevent 
the recurrence of bihary calculi was to alter entirely the 
action of the hver, and consequently the character of its 
secretion. It was probable that any change in the action 
of the fiver would produce this effect; thus, occasional 
vomiting was advisable ; frequent mild purgation more so. 
These, and putting the patient under the influence of 
mercury, and keeping np the action in a mild way, for a short 
period, he had seeu succeed in preventing a recurrence. If 
he discovered any signs of infiammation, then moderate 
bleeding was resorted to ; he was not aware of any other 
means that could be serviceably employed. 

Mr. Headland said, that many cases of jaundice existed 
without pain, the obstruction resulting merely from the 
presence of inspissated bile. This cause was, to a certain 
extent, mechanical. He considered members had not 
looked far enough for the cause of the obstructions, which 
must be, he thought, in the deteriorated blood itself; if so, 
what was the most useful way of proceeding? All the 
remedies which had been named were, no doubt, proper 
remedies, yet could any one of these be said to be a certain 
cure ? even when mercury was given the practice nmst be, 
to a certain extent, empirical; the effect of mercury on 
the blood was not known. Besides, could mercury be 
given in these cases without injury? He believed patients 
with chronic fiver affections, who constantly resorted to 
this remedy, were as frequently killed as cured by it. He 
thought better remedies than mercurial ones could be 
employed. Alkahes, it was well known, purified the blood, 
and rendered it thinner; it was more probable, then, if 
alkalies or acids were given, the blood might be so infiu- 
enced in its quality as to cure the disease. 
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Dr. J. Johnson said, that in persons liable to frequenl 
attacks of jaundice, the bile, if the motions were carefully 
examined, would be found to be tenacious and ropy. He 
agreed with Dr. Clutterbuck, that small doses of mercury 
would render the bile more copious, and of a better character ; 
there was no occasion to go into the theory of the formation 
of bile in ai^iing on this question. R^arding alkalies, 
had employed them for a long time with those medicii 
which act on the secretions, such as iodide of potassiuto, 
iodine, nitrate of potash, taraxacum in particular, and small 
doses of mercury, with the greatest benefit. 

Mr. Kingdon believed that the diet, after all, was the 
chief remedy agauist the recurrence of biliar)* calculi. Bile 
was formed from the blood proceediug ton-ards the liver, in 
the veins of the intestines, and if veins acted as independent 
absorlKintSj as 3ome beheved, how necessary was it that llic 
contents of the alimentary canal should be as pure as pos* 
sible. Regarding the use of alkalies, as they afforded 
immediate relief, they were great favorites, but the con- 
stant use of them was highly dangerous ; he had 
purpura and urinary disease result from it. 

Dr. J. Johnson thought that the last speaker had 
unnecessary alkaliphohia. Mischief, it was tnie, might 
result from the wholesale use of alkalies given without any 
determinate reason, but when acids were present in the 
stomach, the alkalies did not pass into the circulation, but 
mixed with the acid. He (Dr. Johnson) had taken alkalies 
daily for years, and always carried them about with him; 
they afforded great rehef to acidity, and kept his urine 
clear; indeed, had it not been for alkalies, he should ban 
been dead long ago. 

Mr, Proctor considered that small doses of mercury 
beneficial in cases of jaundice, by their effect in equalizing 
and improving the quality of the circulating fluid. In 
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aiionialoiis diseases, mercury, by producing an alterative 
effect on the system, produced a cure; he cared not how it 
acted so long as it led to the latter result. Every practi- 
tioner, of course, carefully watched the effect of mercury ; 
he bad seen little of the bad effects said to be the results 
of the use of this medicine. 

Mr. Headland would still contend for the necessity of 
studying more carefuily the remote causes of disease, 
the neglect of which he believed had interfered with our 
knowledge of remedies ; and hence, as a celebrated writer 
has justly observed, at the expiration of fourteen hundred 
years we had knowledge of only two specifics, mercury in 
syphilis, and sulphur in itch. 'ITie nature of the blood was 
not well understood ; and when we looked at the effect of 
lemon-juice in that horrible and loathsome disease, sciu^vy, 
we could not too strongly insist on a knowledge of the 
remote causes of disease. He would refer the members to 
the valuable lectures by M. Magendie, now publishing in 
the ' Lancet,' on the blood, for some important facts on the 
effects of introducing alkalies, &c., into the circulation. 
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NDBOOK OF CHEMISTRY: theoretical, practical. 

""1 TECHNICAL. Second Edition. Bto. doth. ifli. 
MR. ACTON, Mfl.C.a. 

A PRACTICAL TREATISE ON "'DISEASES OF THE UEINARY 

AND GENERATIVE ORGANS iN BOTH SEXES. Third Edilion. Bro. elMh, 
£1. 1>. With I'latu, £1. Ws.Sd. Tlic Hlntiia abnc, limp cbth, lOi. Sd. 

THE FUNCTIONS AND DISORDERS OF THE REPRODUC- 
TIVE ORGANS IN CHILDHOOD, YOUTH. ADULT AGE. AND ADVANCED 

LIFE, cDuidiaed in thi^ir PhjiiologicRl, Sncial, and Moral Rrklioni. Tbiid Edition. 
8to. cloth, lOi. 6d. „,_ 

PROSTITUTION : Considered in its Moral, Social, and Sanitary Bearinga, 

Hith A Vi«w to iu ADMlinntioD nnd ReijaUtiiin. Rvo. doth, W: Ijil. 
DR. ADAMS. A.M. 

i TREATISE ON RHEUMATIC GfJUT; OR, CHRONIC 

RHEUMATIC ARTHRITIS. Bvo. doth, with b Qunrln Atliu ofl'latem 21.. 
MR. \WILLIAM ADAMS. FJ^.C.S. 

DN THE REPARATIVE PROCESS IN HUMAN TENDONS 

AFTER SUBCUTANEOUS DIVISION KOB THE CLUE OF DEFORMITIES. 

With Plates. Btd. cloth, 6>. 

KETCH OF THE PRINCIPLES AND PRACTICE OF 

- SUBCUTANEOUS SURGERY. 8vo. cloth. 2». 6J. 

DR. \A/ILUAM ADDISON, F. R.S. 

CELL THERAPEo'i'lCS. 8vo. doih, 4.. 
ON HEALTHY AND DISEASED STRUCTURE, «« im Tm. 

PntNCIrLm of TrUTHENT for THB CtlltE of UchiaBE, KSPKCMI-Lr CONKUUrTION 

n ScRoriiLA. founded nn Mii;b(isi'opicj[. Anai-vmr. Bvn. cloth, lii. 



DR. SOMERVILLE SOOTT ALISON. M.D. EOJN.. F.R.C.P. 

THE PHYSICAL EXAMINATION OF THE CHEST IN PlIL- 

MONARY CONSUMPTION, AND ITS INTEltCI.'RUKNT DISEASES. With 
Engntringi. Btn. doth, 1 2>. 

ANATOMICAL REMEMBRANCER; OR, COMPLETE 

POCKET ANATOMIST. Kiflh Edilion, careful Ij- HFvisi-d. .lamn. cinlh, 3.. (id. 
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DR. MOCALL ANDERSON. M.D. . 

?ARASITIC AFFECTIONS OK THE SKIN, with Engrains,. | 

Bva. elolh. .■>(. & 
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JOHN CBUBCHIU. ft SONS' PUBLICATIOHS. 
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, DR. ARL100E. 

" ON THE STATE OF LIWACY AND THE LEGAL PROVISION 

FOR THE IN.'IANE; wilh OWrcnliiH.i m, the ConiUnctioD uiid Organi«bM (f 

Aiylnmi. Uto. tluUi, (■, 

DR. ALEXANDER ARMSTRONO, R.N. 

OBSERVATIONS ON NAVAL UYOIENE AM) SCURVY. 

More poiliirularl; Ba Ihe lattFr ap|ieared during ■■> Potni Vuimgc. H(a. clnlh, £<. 



ON THE DISEASES. IXJIFRIES. AND MALFORMATIONS 

OF THE RECTUM AND ANUS. Third Edition. Bjo.cldih.Bfc 

PROLAPSUS. FISTULA IN ANO, AND HiEMORRHOIDAL 

AFFECTIONS; th»ir Parholnjty nnd Trfulmcnl. Pmi Bm cloOi, 2.. (U, 



MR, XHOS d AUSTIN. MR.OS. CNO. 

A PRACTICAL ACCOINT OF OENIilUI, PARALYSIS: 

ItiAlrntnlaiid Pbjaicsl $) [iiplomt, Suilitiics, Cnutn, S«t, uid TnaUnenL Syo.t\Mk,6t. 
DR. THOMAS BALLARD. MP 

A NEW AND RATIONAL EXPLANATION OF THE THS. 

EASES PECULIAR TO INFANTS AND MOTHERS i wiH obrioa. Sugg-.iiM. 
for Iheir Prevention and Cure Pout Rtd. elotb, 4^ lid. 



DR. BARCLAY. 

A MANUAL OF MEIUCAL DIAGNOSIS. Second E.iu«o. 

Foolrap B.o. dolh, 8«. 6d. 

DR T HERBERT BARKER 

ON THE HYGIENIC MANAGFJIENT OF INFANTS AND 

CHILDREN. Hto. ctoili, i.. 

OR. W. O, BARKER. 

ON THE CLIMATE (IF WORTHING; to RemrfM ln«.emr in 

Kmom, eipednlly of ihv Lungh CruKn Rio. clolh, 3i. 



OR. BARLOW. 

A MANUAL OF THE PRACTICE OF MEDICINE. s«ooa 

Edition. Kcap. 8>d. doth, 12.. M. 

OR. BARNES. 

THE PHTSIOLOGT AND TltEATMEKT OF PUCEXTA 

PREVIA; iMiing the LetluimiBn Leclurfi un Midwifer]' for 1II57. Poll 8tOL doth, fc 
MR. BARWELL, F.RC.fl. 

A. TRF^TISE ON DISEASES OF THE JOINTS. With Engt»». 



OR. BASCOME. 

A HISTORY OF EPIDEMIC PESTILENCES, FROM THE 

EARLIEST AGES. Sva. doth, Si. 

DR. BASHAM. 

ON DROPSY. CONNECTED WiTH DISEASE OF TIW 

KIDNEYS (MORDUS BRIOHTII), uid on »iDe other Kmum of t' 
■wciatEij with Albuniinoai knd Pumlrnl Urine. lUnitnUd b; nameta 
from the Micmeopa. Snwnd Editinn. Htn, clnlh. Si. 



MR. H. F. BAXTER. M.R.C.S.L. 

ON ORGANIC POLARITY; showing a connexion lo exist between 

OigHiiic Fora* Bnd Ordinnry Polur Forcw. Crown ero, cloth, 61. 
MR. BATEMAN. 

MAGNACOPIA : A Practical Library of Profitable Knowledge, commu- 
nicating the gentml MiniuinofChemiriil nnd Pharmnceuiic Routine, together with ihe 
gcnrnilily of S«rel Fonni of F reparation >. Third Edition. l8mo. tii. 

MR. LIONEt. J. BEALE, M.R.CB. 

THE LAWS OF HEALTH IN THEIR RELATIONS TO MIND 

AND BODY. A Series of LeIU'n from ui Old PiBCtiliimer lo a Patient. Poit Svo. 
doth, 7i. 61/. „ 

HEALTH AND DISEASE. IN CONNECTION WITH THE 

GENERAL PRINCIPLES OF HYGIENE. Feap. 8.0., 3j. iW. 
OR. BCAI-E, F.R.8. 

ON URINE. URINARY DEPOSITS, AND CALCULI; their 

MicfOBCOpicil imd ChcKiita! EiaminBtion ; the Analomy of the Kidney, and Oeneml 
Rnnarki on the Trenlmtnt of certain Urinary DiseoaCB. Numerooa Engravingi. Poit 
8vo. cloih. Bi, 6J. „ 

HOW TO WORK WITH THE MICROSCOPE, illustrated Edition. « 

Crown avo. clolh, 5i. 6d. ,„ 

THE MICKOSCUPE, IN ITS APPLICATION TO PIUGTICAL ! 

MRDICINE. With a Coloured Plate, and 27'l Woodcuts. Second Editinn. Bvo- 
clolh, 14a. iv 

ON THE ANATOMY OF THE LIVER IlhnmieJ with 66 Pho- 

lographi of the Authar'i Urowjnga. ■ 8vo. cloth, G«. (id. 

ILLUSTRATIONS OF THE SALTS OF UEINE, URINARY 

DEPOSITS, and CALCOLL S7 Plntea, containing npwarda of 170 Figurei copied 
from Nature, with dwcriplivc Letlerp'*"' ^'"'' '^'"'''i ^'- ^''■ 
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THE BOOS OF PRESCRIPTIONS; coDtmuii>g sfloo PreacriptioDs. 

Collected rium the Practice of the tooit eminent Phyaiciani Bnd Surgeon), Engliih 
and Foreign. Second Edition. 18mo. cloth, Bn. 

I' IHE DRUGGIST'S GENERAL' RECEIPT-BOOK; comp,i,taB . 
eopiout Veterinary Fonnulary and Tahls o! Veterinary Materia Medica ; FalenC and 
Propriebuj Madicinea, Druggiala' Noalruma, ftc. ; Porfuniery, Skin Coimelici, Hair 
CoameticB, and Teeth Cotmelici; Rerenges, Dtrtntic Articles, and Condiment*; Trade 
Chemical*, MiKcllaneoua Preparationa and Compound! used in (be AMa, ftc; vith 
oieful Memoranda and Tahlei. Fifth Edition. 18ma. cloth, 61. 
IHE POCKET formulary"' AND SYNOPSIS OF THE 
BRITISH AND FORKIGN PHARMACOPEIAS; compri.ing nandard and 
approved Formuls for the Pn-pamtinna and Compounda employed in Medical Practice. 
Seventh Edition, corrected and ealargeiL IHniu. cloth, 61. 
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DR. HENRV BeNNET. 

A PRACTICAL TREATISE '' ON INFLAMMATION AND 

OTHEK DISEASES OF THE UTERUS. Fourth Edi(iun.re<iKd.«itb AiUiiioBh 
Bvo. cloth, 16.. ir. 

A REVIEW OF TEE PRESENT STATE OF CTERLNE 

PATHOLOGY. Bvo, cloth, 4i. 

NTJTRITION IN HEALTH AND DISEASE. Post 8vo. doth. 5*. 
MENTONE, THE RIVIEKA, CORSICA, AND BIARRITZ. AS 

WINTER CLIMATKS. Second EJidon. Pott 8*0. cloth, 5.. 



PROFESSOR BENTLEY, P.I_S 

A MANUAL OF BOTANY. Wilh nearly 1,200 Engravings oq Wood. 

Fcnp. Ilvo. cloth, I2i. Bd. 

MR, HENR HEATHER BIQQ. 

THE MECHANICAL APPLIANCES NECESSARY FOR TILE 

TltEATMENT OF DEFOKMETIES. 

Past I.— The Lowfr LLmhs. Poit Bio. cloth, ti. 

PAKI 11.— The Spine and Upper Eltnmitioi. Putt 8*a cloth, U. Sit 

ABTIFICIAI, LIMBS; THEIr'toXSTRCCTION AND APPU- 

CATION. With Knjjrsring* ou Wood. 8»o, dolh. 8i, 
DR. BILLING, P.R.8. 

ON DISEASES OF THE LUNGS AND HEART. 8vo. ciou,, c. , : 



CONSTIPATED BOWELS: the v.rio.^ &««■• md to Rutaial Me™ 
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OR. OOLDINO BIRD, F.R.8. 

URINARY DEPOSITS; THEIR DIAGNOSIS. PATHOLOGY. 

AND THERAPEUTICAL INDICATIONS. With Engnriniti on Wood. Fifll 
Edition. Poit Sio. cloth, iOi. 6d. 

ELEMENTS OF NATURAL PHILOSOPHY; being at. Experinwnu) 

Introdaction to the Stadj- of tbo PhvuicBl Scicncej. Illu.tnitrd wilh oommHu EngniT- 
ingi on Wood. Fifth EdilioiL Bj Ooldiho Bi»d, M.D., F.R.S,, ud Ckaum 
Drooii, M.B. CjuiUl).. F.R.S. Fcap. Kv«. clolb, I'ii. 6d. 

MR. BISHOP. FJL8. 

ON DEFORMITIES OF THE HU5IAN BODY, tboir Pathology 

ud Ttntment. U'ith Eogmvingi on Wood. Sto. clolh, lOi. 

ON ARTICULATE SOUNDS. AND ON THE OAUSF^ AND 

CURE OF IMPEDIMENTS OF SPEECH. Dto. doth, ii. 
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JOHN CHDRCHILL & SONS PUBLICATIONS. 



BIRD, F.R.C^. 

PRACTICAL TREATISE ON TEE DISEASliS OF CHILDREN 



MR. ROBERT MOWARTH BLAKE, IVt.R.C.S.L. 

A PRACTICAL TRIiATISE ON DISEASES OF THE SKIN IK 

ClllLDlt£N. From the Frtacb DrCilu,lui.T. UilhNoles. Pnat 8vo. dolti,8f. M. 



DR. BUAKISTON, P.R.S. 

PRACTICAL OBSERVATIONS ON CEREAIN DISEASES OF 

THE CHEST; and oo the: Prini:ipleb of Autcalutlon. 8<o. ,:lolb, 12<. 



MR. JOHN E. BONATMAN. 

PRACTICAL CIIEMISTRT, indading Analysis. With numerous Illus 

trationa on Wood. Fourth Edition. FoolKup Svo. cloth, 6i. 6d. 

MEDICAL CHEMISTRY: with ni'uslmtions on Wood. Fonnh Kdilior 

oucfidlf BTUed. Fcap. 8ra. tintb, tii. BJ, 
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DR. JArVlES BRIOHT. 

ON DISEASES OF THE HEART, L0NGS, & AIR PASSAGES: 

with n RcvJL-w of the eeycml Cliaiale> reconunundeil in theie AffecliuDB. Third " ' 
[ion. Poit Bv(..elc.lIi,S.. 

DR. BRINTON. 

THE DISEASES OF THE STOMACH, with an introductioD on its 

AjiaWmy uid Phjiiology; being LecturcB delivered at Sl Thoin»«'h Ho.jiiuil. Poit 8yo. 
doth, 109. e>j. 

THE SYMPTOMS, PATHOLOGY. AND TREATMENT OF 

ULCER OF THE STOMACH, PmI Bvo. cloth, S(. 

MR. BERNARD E. BRODHURST. F.R.C.S. 

ON LATERAL CURVATURE OF THE SPINE; its Pathology and 

TiHiUnent. Port Bvo. clolh, with Pbtes, 3s. 

ON THE NATITRE AND TREATMENT OF CLUBFOOT AND 

ANALOGOUS DISTOKTiONS involving ihcTIBIO-TARSAL ARTICULATION, 
Willi Engraving* on Wood. 8vo. elolh, 4i. tiit. 

PRACTICAL OBSERVATIONS^ON THE DISEASES OF THE 

JOINTS INVOLVING ANCHYLOSIS, and on the TREATMENT for the 
RESTORATION of MOTION. Third Edition, muth enlarged, Bro. cloth, ti. 6iL 

MR. THOMAS BRYANT, F.R.C.S. 

ON THE DISEASES AND INJURIES OF THE JOINTS. 

CLINICAL AND PATHOLOUICAL OBSERVATIONS. PosiB.o. clotl., 7., 6J. 
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DR. BRYCE. I 

ENGLAND AND FRANCE BEFORE SEBASTOPOL, looked >t 

from a Medical Point of View. 8to. cloth, 6s, 



MtfMMMaWWMMVIffatfWWMAM* 



DR. BUDD, F.R.8. 

ON DISEASES OF THE LITER. 

lUoftrated with Coloured Plates and Engrayings on Wood. Third Edition. Sto* doth, 16a, 

ON THE ORGANIC DISEASES AND FUNCTIONAL DIS- 

ORDERS OF THE STOMACH. 8to. doth, 9(. 
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DR. JOHN CHARLES BUCKNILL. 6c DR. DANIEL H. TUKE. 

A MANUAL OF PSYCHOLOGICAL MEDICINE: containing 

the History, Nosology, Description, Statbtics, Diagnosis, Pathology, and Treatment of 
Insanity. Second Edition. 8yo. cloth, 15s. 
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MR. CALLENDER, F.R.C.8. 

FEMORAL EUPTUEE: Anatomy of the Parts concerned. With Plates, 
8yo. cloth, 4t, "^ «.*»*.»>»*»«»«. 

DR. JOHN M. OAMPLIN, F.L.S. 

1 ON DIABETES, AND ITS SUCCESSFUL TREATMENT. 

T Second Edition. Fcan. 8vo. cloth. Ss. 6d. 
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MR. ROBERT B. CARTER, M.R.O.8. 

ON THE INFLUENCE OF EDUCATION AND TRAINING 

IN PREVENTING DISEASES OF THE NERVOUS SYSTEM. Fop. Sro., <». 

THE PATHOLOGY AND TREATMENT OF HYSTERIA. Poet 

8vo. cloth, 4s. Sd, -.**—.,«-*««..-« 

DR. CARPENTER, P.R.8. 

PEINCIPLES OF HUMAN PHYSIOLOGY. With nmnerons Illus. 

tiations on Steel and Wood. Fifth Edition. Svo. cloth, 26s. 

PRINCIPLES OF COMPARATIYE PHYSIOLOGY, ninstnited 

with 300 Engrayings on Wood. Fourth Edition. 8to. cloth, 24s. 

IIL 

A MANUAL OF PHYSIOLOGY. With nnmeroos lUnstrationa on 

Steel and Wood. Third Edition. Fcap. 8to. doth, 12t. 6d. 

THE MICROSCOPE AND ITS REVELATIONS. With nnme- 

rous Engravings on Steel and Wood. Third Edition. Fcap. 8vo. cloth, 12f. 6rf. 



DR. CHAMBERS. 

1. 

THE EENEWAL OF LIFE. CUnical Lectures illustrative of a Resto- 
rative System of Medicine. Second Edition. Post 8vo. cloth, 6s. (m/. 

DIGESTION AND ITS DERANGEMENTS. Post Svo. doth, lo.. 6rf. 



^ttmmmmmmmmmmmmm 



DR. CHANCE. M.B. f 

YIECHOW'S CELLULAE PATHOLOGY. AS BASED UPON i 

PHYSIOLOGICAL AND PATHOLOGICAL HISTOLOGY. With 144 Engmv- £ 

ings on Wood. 8vo. cloth, J 6s. S 
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MR. H. T. OHAPMAN, F.R.C3. 

THE TREATMENT OF OBSTINATE ULCERS AND CUTA- 

NEOUS ERUPTIONS OF THE LEG WITHOUT CONFINEMENT. Third 
Edition. Post 8yo. cloth, Z», Sd, 

II. 

YARICOSE YEINS : their Nature, Ck)ii8equence8, and Treatment, Pallia- 

tife and Coratiye. Post 8to. cloth, Sf. 6d, 
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MR. PYE HENRY OHAVA8SE, F.R.O.8. 

ADVICE TO A MOTHER ON THE MANAGEMENT OF 

HER OFFSPRING. Sizth Edition. Foolicap 8to., 2>. M. 

ADVICE TO A WIFE ON THE MANAGEMENT OF HER 

OWN HEALTH. With an Introductory Chapter, especially addressed to a Young 
Wife. Fifth Edition. Fcap. 8yo., 2«. 6d. 
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DR. CONOLLY. 

THE CONSTRUCTION AND GOVERNMENT OF LUNATIC 

ASYLUMS AND HOSPITALS FOR THE INSANE. With Plans. PostSro. 
cloth, 69, 
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MR. COOLEY. 

COMPREHENSIVE SUPPLEMENT TO THE PHARMACOP(EIAS. 

THE CYCLOPEDIA OF PRACTICAL RECEIPTS. AND COL- 

LATERAL INFORMATION IN THE ARTS, PROFESSIONS, MANU- 
FACTURES, AND TRADES, INCLUDING MEDICINE, PHARMACY, AND 
DOMESTIC ECONOMY ; designed as a Compendious Book of Reference for the 
Manufacturer, Tradesman, Amateur, and Heads of Families. Third and greatly 
enlarged Edition, 8to. cloth, 26«. 
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MR. JOHN CLAY. MJ^.CS. I 

KIWISCH ON DISEASES OF THE OVARIES: Translated, bj t 

permission, from the last German Edition of his Clinical Lectures on the Special Patho- 
logy and Treatment of the Diseases of Women. With Notes, and an Appendix on the 
Operation of Ovariotomy. Royal 12mo. cloth, 16«. 



SIR A8TLEY COOPER. BART., F.R.8. 

ON THE STRUCTURE AND DISEASES OF THE TESTIS. 

With 24 Plates. Second Edition. Royal 4to., 20«. 



MR. \A/. NA/HITE COOPER. 

ON WOUNDS AND INJURIES OF THE EYE. niustrated by 

17 Coloured Figures and 41 Woodcuts. 8yo. cloth, 12«. 

ON NEAR SIGHT, AGED "siGHT, IMPAIRED VISION, . 

AND THE MEANS OF ASSISTING SIGHT. With 31 Illustrations on Wood, jf 
Second Edition. Fcap. 8to. doth, 7#. 6</. t| 
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JOHN CHURCHILL ft SONS PUBLICATIONS. 



MR. O O O P E R. 

A DICTIONARY OF PRACTICAL SURGERY AND ENCYCLO- 

PiEDIA OF SURGICAL SCIENCE. New Edition, brought down to th» maent 
time. By Sam USL A. Lahx, F.R.C.S., atsisted by TariooB eminent Smgeons. VoL I., 
8to. cloth, £1. 5ff. 
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MR. HOLMES COOTE, F.R.O.8. 

A REPORT ON SOME IMPORTANT POINTS IN THE 

TREATMENT OF SYPHILIS. 8to. doth, fi*. 



DR. COTTON. 
I. 

ON CONSUMPTION: its Natnre, Symptoms, and Treatment. To 

which Essay was awarded the Fothergillian Qold Medal of the Medical Society of 
London. Second Edition. 8yo. cloth, 8s. 

PHTHISIS AND THE STETHOSCOPE; OR, THE PHYSICAL 

SIGNS OF CONSUMPTION. Second Edition. Foolscap 8yo. doth, St. 



MR. COULSON. 

f ON DISEASES OF THE BLADDER AND PROSTATE GLAND. 

The Fifth Edition, revised and enhuged. 8to. cloth, lOt. Sd, 

ON LITHOTRITT AND LITHOTOMY; with Engrayings on Wood. 

8yo. cloth, Ss, 
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MR. NA/ILLIAM ORAIQ, L.F.P.8., QLASQO>A/. 

ON THE INFLUENCE OF VARIATIONS OF ELECTRIC 

TENSION AS THE REMOTE CAUSE OF EPIDEMIC AND OTHER 
DISEASES. 8vo. cloth,! 0#. 

MR. OURLINQ, F.R.8. 

OBSERVATIONS ON DISEAslsS OF THE RECTUM. Third 

£dition. 8to. cloth, 7t. Bd. n, 

A PRACTICAL TREATISE ON DISEASES OF THE TESTIS. 

SPERMATIC CORD, AND SCROTUM. Second Edition, with Additions. 8to. 
cloth, 14«. 
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DR. DALRYMPLE, M.D. LONG., F.R.O.S. 

METEOROLOGICAL AND MEDICAL OBSERVATIONS ON THE 

CLIMATE OF EGYPT, with PmctiaUHinU for InralidTnTellen. PoM 8t& cloth, 4t. 
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MR. JOHN DALRYMPLE, FJ^S, F.R.O.8. 

PATHOLOGY OF THE HUMAN EYE. Complete b Nine FwKicuIii 

imperial 4 to., 20«. each; halfbonnd morocco, gilt tops, 9^ 15s. 
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DR. O A V E Y. 

THE GANGLIONIC NERVOUS'*SYSTEM : its Structure, FuncUow, 

and Diaeaaes. 8yo. cloth, 9s. |]^ 

ON THE NATURE AND PROXIMATE CAUSE OF IN- 

SANITY. Post 8vo. cloth, 3s. 
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OR. HERBERT DAVIE8. 

ON THE PHYSICAL DIAGNOSIS OF DISEASES OF THE 

LUNQS AND HEART. Second EdJtion. Post 8yo. cloth, 8«. 
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DR. HALL DAVIS. 

ILLUSTRATIONS OF DIFFICULT PARTURITION. Post Svo. 

UOUl| VX. vw. mnmmmtmmtm»im»>*»im»mm0 

MR. DIXON. 

A GUIDE TO THE PRACTICAL STUDY OF DISEASES OF 

THE EYE. Second Edition. Post 8to. cloth, 9s. 
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DR. DRUITT. F.R.O.8. 

THE SURGEON'S YADE-MECUM; with Bumerous Engravings on 
Wood. Eighth Edition. Foolscap 8to. cloth, \2i,6d. 
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MR. DUNN. F.R.C.8. 

AN ESSAY ON PHYSIOLOGICAL PSYCHOLOGY. Svo. cloth, 4.. 
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SIR JAMES EYRE, M.D. 

THE STOMACH AND ITS DIFFICULTIES. Fifth Edition. 

Fcap. Byo. cloth, 2s. 6d. u 

PRACTICAL REMARKS ON ' SOME EXHAUSTING DIS- 

EASES. Second Edition. Post Byo. cloth, 4s. 6d. 
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DR. FENWICK. 

ON SCROFULA AND CONSUMPTION, aeixyman's Sore Throat, 

Catarrh, Croup, Bronchitis, Asthma. Fcap. Byo., 2s. 6d, 
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OR. DOBELL. 

DEMONSTRATIONS OF DISEASES IN THE CHEST, AND 

THEIR PHYSICAL DIAGNOSIS. With Coloured PUtm. Svo. cloth, 12<. 64. 

LECTURES ON THE GERMS AND VESTIGES OF DISEASE, 

and on the PreYention of the InYasion and Fatality of Disease by Periodical Examinations. 
Byo. cloth, 6s. 6d. 

OR. TOOQOOD DONA/NINQ. T 

NEURALGIA: its various Forms, Pathology, and Treatment. The T 
Jaoxsohiah Pkizb Essay fob 1B50. Byo. cloth, 10s. 6d, 



MR. FERQU8SON, F.R.S. 

A SYSTEM OF PRACTICAL SURGERY; with numerous lUus- 

trations on Wood. Fourth Edition. Fcap. Byo. cloth, 12s. 6d. 

MR. FLO\A/ER, F.R.O.8. J, 

DIAGRAMS OF THE NERVES OF THE HUMAN BODY, f 

^ exhibiting their Origin, DiYisions, and Connexions, with their Distribution to the Yarious i 

. Regions of the Cutaneous Surfiice, and to all the Muscles. Folio, containing Six «r 

\ Platen 14s. * ]• 




I JOHN CHUKCHILL A SONS* pnBLICATIONS. 



SIR JOHN FORBES, M.D, D.O.L. I 

NATURE AND ART IN THE CURE OF DISEASE. 

Edilign. Po.l 8vq. cIqiI,, Oi. 

MX. FOWNEa. PH.D.. P.R.S. 

A MANUAL OF CHEMISTRY; with munerooa Hlostrations on Wood. 

Ninlb EdiliuD. Pcap. Itvg. cloth, ISi. Sd. 

Edited bf H. Biirol JoNU, M.D.. F.R.S., and A. W. Horuiri, Ph.D., F.IL& 
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CHEMISTEY, AS EXEMPLIFYING THE WISDOM 

BENEFICENCE OF GOD. S.unid Edition. Fcap. 8.0. clolh. 4.. &f. 

INTEODnCTION TO QDAUTATm ANALYSIS. Po.i8.<,..lotk,l 

□ R. O. J. T. FRANCIS. 

CHANGE OF CLIMATE ; considered m a Remedy in Dyspeptic, Pnl- 

mnnar;, nnd other Chronic Atlectioni; wiib an AccddiiI of \hf moil Eligibl* PUan tt 
Raidvnce for Inv&liils in Spain, Porlugnl, Algfria. &c, at diffircnt Siuuna of the TaK| 
■nd an Appmdii on the Mineral Spring) of tha PyrcDMi, Vicbjr, ujd Ail 1« Bifah 
Pott 8yo. cloth, 8.. 6J. _— _ 

MR. J. a FRENCH. F.B.C,8. 

THE NATURE OF CHOLERA INVESTIGATED. s«»rf 

Edition, Hto, clmh, U. 

C. REMIGIUS FRESENIUS. 

ELEMENTARY INSTRUCTION IN CHEMICAL ANALYSIS, 

AS PaACTlSED IN THE LABOKATOBY OF OltSSEN. Edited by Ll«y» ' 



DR. FULLER. 

ON DISEASES OF THE CHEST, bciuding Dise^c* of the H«it . 

Biid GttfBl Veewk Willi EngrEvingB. Bvo. cloth, Vi^ Bd. 

ON RHEUMATISM. RHEUMATIC GOUT. AND SCUTIi 

their Palholog;, Sj-mptoms, uid Tmlmfnl. Third Edition. Sio. ctolh. I2i. S^ 
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ON GOUT ; il3 History, i 

Uvo. cloth, B>. Bd. 

P 

THE FIRST STEP IN CHEMISTRY. Tbird Edi.io... F«p. 

cloth, Si. 

A MANUAL OF QUALITATIVE ANALYSIS. Thiid Edidoa. 

Pott Sro. clolh, bf. 

CHEMICAL TABLES. Od Five Urge Sheels, for ikhwl and LcctBft 

Rooms. S^nd Edition, tr. 6J, 

MR. F. d. QANT. 

THE IRRITABLE RUDDER ; :« OaoMS «>d Cumlive Tn-WmMH. 

Poit 8yo. cloth, U W. 
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DR. QIBB, M.R,C.P. 

■' ON DISEASES OF THE TnUOAT, EPIGLOTTIS, AND 

WINDPIPE. Po.t 8'n. clolh. 5., 

MRS. QOOFREV. 

ON THE NATFRE. PREVENTION. TREATMENT. AND CURE 

OF SPINAL lUKVATURES and DEFOKMIIIKS of the CHEST and LIMRS, 
withnut ARTIFICIAL SUPPORTS or nnj MECHANICAL APPLIANCES. 
Third Edition, Reiiwd and EolaTged. Sia. clolh, G>. 

OR. aOROON, M.D. c.a. 

CmNA, FROM A MEPICAI, POINT OF VIF.W ; iviii, . 

Chapter on Nkguaki u ■ Ssnauiritiui. With Pliiiis. Hvo. tloth, 10.. 6rf. 



THE MINERAL SPRINGS OF VICHY : tb.lr ebm; >,. ih, 

Trtstnicnl of Goat, Indiiicition, Onivtl, Ac 8yo. clolh, 61. 

ON SUDDEN DEATJI. Poat 8vo., 2.. 6,/. 

MR. QRAY. M.R.C.S. 

, . PRESERVATION OF THE TEETH mdisponsable to Comfort and 

ApproiODcv, Health, and LongeTiij. 1 Bmo, clolh, 3>. 
MR, QRIFFITHS. 

1 CHEMISTRY OF THE FOUR SEASONS -Spring, Snmraer, 

' AutaniTi, Winirr. lUiutmled wilh KngraiiDgi on Wood. Second Edilion. Fuulacnp 
8»o. clolh, 7.. 6J. 

THE SIMPLE TREATMENT OF DISEASE; deduced from the 

Mf thodi of Eipcclanc; and Roviilginn. I Umo. cloth, li. 



GUY'S HOSPITAL REPORTS. Third Smea. VoU. l. to VIII., Svc 

7». W. Mch- 



PATHOI^XSICAL AND PRACTICAL OBSERVATIONS ON 

DISEASES OF THE ABDOMEN, compriiing tbate of thn Stumach and other Parti 
of the AUmentarv Cnnal, <E»phagij(, Stomach, CoiLUtD, IntriCiDea, and Peritoneum. 
Second Edition, with Plalei. Bvo, cloth, 14k 

ON THE INJURIOUS EFFECTS OF MERCURY IN THE 

TREATMENT OF DlSEASt:. Po.i Hyo. cloth, 3j. 6rf. 



HOOPER'S PHYSICIAN'S VADE-MECUM; OR, MANUAL OF 

THE PRINCIPLES AND PRACTICE OF PHYSIC. New Edilion, coniidcrahly 
enlarged, aiid rewritten. FoolKap Mvo. cloth, 12«. Sd. 



DR. MARSHALL HALL, F.R.9. 

PRONE AND POSTURAL RESPIRATION IN DROWNING 

AND OTHER FORMS OF APN(KA OR SUSPENDED RESPIRATION. 

; PRAiVlCALOBSERVATIONS AND SUGGESTIONS IN MEDI- ^ 

'f CINE. SttDltB £n[tt. Post Svo. cloth, B.. e.J. n 
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* DR. O. RADOUYF^K MAUL. 

TOEQUAY IN ITS MEDICAL ASPECT AS A BESOBJ FOl 

PULMONARY INVALIDS. Pott 8m aotli. 5t. 

m 

MR. MARDWIOH. 

A MANUAL OF PHOTOQBAPHIG GHEltlSTBT. SaA 

Editikuu Fooboap Bw^ dotib, 7f. 6d* 

MR. HARK. F.R.O.8. 

PRACTICAL OBSEBTATIONS ON THE PBETENTIOK. 

CAUSES, AND TRBATMENT OF CURVATUBES OF THE WINS i with 
EognTiHgi. Thiid Edition. 8to. doth, (St. 
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DR. J. aOWBII HARRISON, MA, MJVOJR. 

LEHEBS TO A lOimG PBACTITIONEB ON THE DIS- 

EASES OF CHILDREN. FooImv Sto, doth, Sn 

ON THE CONTAMINATION OF WATER 6T THE FOISOH 

OF LEAD, and tteSflSwte on the Huauui Body. Fooba^ 8fO. dotk, Sil M 
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DR. HARTWtQ. 

ON SEA BATHING AND SEA AIR Second Edition. Fcap. 

ON THE PHYSICAL EDUCATION OF CHILDREN. Fcp. 

Svo., 2$, 6d. 
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DR. A. H. HA88ALL. 

THE MICROSCOPIC ANATOMY OF THE HUMAN BODY, 

IN HEALTH AND DISEASE. lUustrated with Sereml Hundred Dnwingt ia 
Colour. Two ToU. Bto. cloth, £1. lOt. 

THE URINE, IN HEALTH AND DISEASE ; or, a Simple Ex- 

planation of the Physical Properties, Composition, and Usch of the Urine, of the Fnnctioos 
of the Kidneys, and of the Treatment of Urinary Disorders. With Twenty-four Eo- 
graTings. Post Svo. doth, 5s. 

MR. ALFRED HAVILAND, M.R.C.8. 

CLIMATE, WEATHER, AND DISEASE ; being a Sketch of the 

Opinions of the most celebrated Ancient and Modem Writers with regard to the Infloeoee 
of Climate and Weather in producing Disease. With Four coloured Engrarings. 8to. 
cloth, 7«. 
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ON THE ACTION Of"' MEDMNES' IN THE SYSTEM. 

Being the Prise Essay to which the Medical Society of London awarded the Fothn^ 
gillian Gold Medal for 1852. Third Edition. 8vo. cloth, 12s. 6d. 
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DR. HEALE. 

A TBEATISE ON THE PHYSIOLOGICAL ANATOMY OF 

THE LUNOS. With EngnTinRi. Svo. cloth, 8«. 

A TKEATISE ON TITAL CAUSES. 8vo. doth, 9.. 




MR. CHRISTOPHER HEATH, F.R.C8. 

A MANUAL OF MINOR SURGERY AND BANDAGING, FOR 

THE USE OF HOUSE-SURGEONS, DRESSERS, AND JUNIOR PRAC- 
TITIONERS. With lUnstFations. Second Edition. Fcap. 8vo. cloth, 5«. 
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MR. HIQQINBOTTOM, F.R^., F.R.C.8.B. 

AN ESSAY ON THE USE OF THE NITRATE OF SILVER 

IN THE CURE OF INFLAMMATION, WOUNDS, AND ULCERS. Second 
Edition. Price St. 

ADDITIONAL OBSEEYATIONS ' ON THE NITRATE OF SIL- 

V£R; with full Directions for its Use as a Therapeutic Agent. 8to., 2s. 6d, 
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THE HARMONIES OF PHYSICArSCIENCE IN RELATION 

TO THE HIGHER SENTIMENTS; with Observations on Medical Studies, and on 
the Moral and Scientific Relations of Medical Life. Post 8to., cloth, 45. 
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DR. DECIMU8 HODQSON. 

THE PROSTATE GLAND, AND ITS ENLARGEMENT IN 

OLD AGE. With 12 Plates. Royal Bvo., cloth, 6«. 



MR. JABEZ HOQQ. 

THE OPHTHALMOSCOPE : an Essay on its value in the Exploration 

of Internal Eye Diseases. Second Edition. Cloth, 3f. 6d, 
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MR. LUTHER HOLDEN. FR.C.S. 

L 

HUMAN OSTEOLOGY : with Plates, showing the Attachments of the 

Muscles. Third Edition. Bto. cloth, 16s. 

A MANUAL OF THE DISSECTION OF THE HUMAN BODY. 

With Engiarings on Wood. Second Edition. 8ro. doth, 16s. 



MR. BARNARD HOLT, F.R.C.S. 

ON THE IMMEDIATE TREATMENT OF STRICTURE OF 

THE URETHRA. 8to. doth, 3<. 

MR. C. HOLTHOUSE. 

ON SQUINTING, PARALYTIC AFFECTIONS OF THE EYE, 

and CERTAIN FORMS OF IMPAIRED VISION. Fcap. 8ro. cloth, 4«. 6d. 

I LECTUEES ON STRABISMUS,"delivered at the Westminster Hospital. 

(• 8to. doth, 4s. 
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DR. W. CHARLES HOOD. 

SUGGESTIONS FOR THE FUTURE PROVISION OF CRIMI- 
NAL LUNATICS. Bfo. cloth, 5j. 6d, 



lUIR. P. HOOD. 

THE SUCCESSFUL TREATMENT OF SCARLET FEVER; 

■Iw, OBSERVATION.'* ON THE I'ATIIOl.OOY AND THKATMENT OF 
CROWING INSPlllATIONS OF INFANTS. To.l Bvu. doth, Siu 



MR. JOHN HOR3LEY. 

A CATECHISM OF CHEMICAL PHILOSOPHY; bemgaFamiiUr 

FIxpngltioii of [he Prini^lplvi of ChimUlry nnd Ph;»o. With Engnting^ on Wood. 
D.:aig„ed for the Uw of S.:h«,l. aiid Privnte TuKhm. Po.1 B™. cloth, S: 6d. 

Dfl, HUFELAND. 

THE ART OF PROLONGING LIFE. Second K,ii.iot,. E.iiiod 

b; Erasmus Wilson, F.K,S. Foolscap Svo., 2<. 6d. 
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MR. W. OURTIS HUOMAN. F.R.C.8. 

ON niP-JOINT DISEASE; with reference especially to Titiitmenl 
bf Mechitiical Mouia fur the Helief of Cantnotioa nnd Defonnilj of (he AflTecud Limb. 
B"*. dolb. Si. 6d. 



MR. HULKE. F.R.Ca. 

'REATISE ON TH 

OPHTHALMOSCOPE. Being the JiLcksonina Priie Etmj flu la&9. Rofal 8 



A PRACTICAL TREATISE ON THE USE OF THE i 
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OH. HENRY HUNT. 

ON HEAETBURN ASD ISDIGESTION. 8,0. ew., 5-. 



DR. INMAN, M.R.O.P. 

ON MYALGIA: ITS NATURe!" CAUSES, AND TREATMENT: 

being n Trfntise on Pjiiiiful and other Affectiau of the Musculu Sjriteni. Sccnnd 
Editiim. 8>o. doih. 9: „ 

FOUNDATION FOR A NEW THEORY AND PRACTICE 

OF MEDICINE. Second Edition. Crown Bto. cloth, lUt. 



DR. ARTHUR JACOB. F.R.O.S. 

A TREATISE ON THK INFLAMMATIONS OF THE EYE-B. 



MR. J. H. JAMES, F R.O.9. 

PRACTICAL OBSERVATIONS ON THE OPERATIONS 

8TRANOULATEO HERNIA. Bto. clBlh, 5.. 
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% DR. PROSSER JAMES, M.D. * 

SORE-THROAT: ITS NATURE, VARIETIES. AND TREAT- 

MENT ; including the Use of the LARYNGOSCOPE as an Aid to Diagnosis. Post 
Svo. doth, 4«. 6<L 
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DR. BENCE JONES, F.R.S. 
I. 

MULDER ON WINE. Foolscap 8vo. cloth, 6*. 

IT. 

ON ANIMAL CHEMISTRY, in its relation to STOMACH and RENAL 
DISEASES. 8to. cloth, 6«. 

DR. HANDFIELD JONES, F.R.S., So DR. ED\A^ARD H. SIEVEKINQ. 

A MANUAL OF PATHOLOGICAL ANATOMY, iiiastrated with 

nameroos Engravings on Wood. Foolscap 8 to. cloth, 12«. 6d. 

DR. JAMES JONES, M.D., M.R.O.P. 

ON THE USE OF PERCHLORIDE OF IRON AND OTHER 

CHALYBEATE SALTS IN THE TREATMENT OF CONSUMPTION. Crown 
Sto. cloth, 3f. M, 
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MR. \A^HARTON JONES, F.R.S. 

A 'manual of the principles and practice of 

OPHTHALMIC MEDICINE AND SURGERY; illustrated with Engravings, plain 
and coloured. Second Edition. Foolscap 8vo. cloth, 12«. tid. 

11 the wisdom and bfj^eficence of the almighty, 

AS DISPLAYED IN THE SENSE OF VISION; being the Actonian Prize Essay 
for 1851. With Hlustrations on Steel and Wood. Foolscap 8vo. cloth, 4«. 6d, 

III. 

DEFECTS OF SIGHT : their Nature, Causes, Prevention, and General 

Management. Fcap. 8vo. 2$, 6d, 

A CATECHISM OF THE MEDICINE AND SURGERY OF 

THE EYE AND EAR. For the Qinical Use of Hospital Students. Fcap. 8vo. 2s. 6d, 

A CATECHISM OF THE PHYSIOLOGY AND PHILOSOPHY 

OF BODY, SENSE, AND MIND. For Use in Schools and Colleges. Fcap. 8vo. 
2f. 6d. '* 

MR. FURNEAUX JORDAN, M.R.O.S. 

AN INTRODUCTION TO CLINICAL SURGERY; WITH A 

Method of Investigating and Reporting Surgical Cases. Fcap. 8vo. cloth, 5s. 
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t A PRACTICAL TREATISE ON URETHRITIS ANI) SYPHI- f 

^ LIS : inclading Observations on the Power of the Mcnstnious Fluid, and of the Dis- \ 

charge from Leucorrhoea and Sores to produce Urethritis : with a variety of Examples, 
Experiments, Remedies, and Cures. 8vo. cloth, £1. 5«. 
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DR. LABNNSO. 

A MANUAL OF AUSCULTATION AND PERCUSSION. 

]tted«od£ditodl»7J.a8HABPB»MJfc.CJ3. 3f. 



DR . LANE, MJ^. 

HYDROPATHY; OB, HYGIENIC MEDICINE An Ezpimatoiy 

Emj. Second Edition. Port 8to. doth, 69. 
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MR. LAWRCNOB, P.R.S. 

LEGTUBES ON SUBGEBT. 8to. doth, i6«. 

A TREATISE ON BUFTUBE^ The Fifth Editioii, oontidenblj 

odaiged. 810. cloth, 16$. 

DR. bEARBD, M.R.O.P. 

niPEEFEOT DIGESTION: ITS CAtTSES AND TBEATMENT. 

Sooond Edition. Foolacap 8to. doth, St. 6d, 
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DR. EDWIN LEE. 
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MR. HENRY LEE, F.R.C.S. 

ON SYPHILIS. Second Edition. With Plates. 8vo. cloth, lOs, 
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THE EFFECT OF CLIHATE ON TUBEBGULOUS DISEASE. 

with NoticM of til* ebief Foraign PbeM of ^^^ter BoMtt. Snail Stow dod^ 4*. H 

THE WATERING PLACES OF ENGLAND, CONSIDERED 

with Reference to their Medical Topography. Fourth Edition. Foolicap 8ro. doth, 
. 7«. 6</. I 

* THE BATHS OF RHENISH GERMANY. Post 8vo. doth, 3«. * 
HOM(EOPATHY AND HYDROPATHY IMPARTIALLY AP- 

PRECIATED. With Notes illuatrative of the Inflnence of the Mind oyer the Body 
Fourth Edition. Post Bto. doth, Zs, 6d. 



DR. ROBERT LEE, F.R.S. 

A TREATISE ON THE SPECULUM; with Three Hundred Caaes. 

8to. cloth, 4«. 6d. 

CLINICAL REPORTS OF OVARIAN AND UTERINE DIS- 

EASES, with Commentaries. Foolscap Bto. cloth, 6«. 6d, 

III. 

CLINICAL MIDWIFERY : comprising the Histories of 545 Cases of 

f Difficult, Preternatural, and Complicated Labour, with Commentaries. Second Editko. « 

Foolscap 8vo. doth, 5«. i 

^ PRACTICAL OBSERVATION^ ON DISEASES OF THE i 

9 UTERUS. With coloured Platea. Two Parts. Imperial 4to., 7(. 6<f. each Part «. 




1 

I 

I 

f 



i 



JOKS CHCBCHILI. i SOXs' Pr3UCATI055. 19 • 

^^ i^ t 

iMR. USTCN. F.R.S. 1 

PRACTICAL SURGERY. Fourth Ediuc«. ?v.x d-ch. Hk * 



IWIR. H. W L.OBB I o A IWIJR.CjSh£. 

OX SOME OF THE MORE OBSl TRE FORMS OF VERTOUS 

AFFECTIOXS. THEIR PATHOLOGY AND TREATICEXT. Wba u 
IntrDductioai oo the Pbrsiokis^j of DifestScn and A«H"''aBKtt. iz-i ihe G«iii93Qini and 
IHstribation of Ncrre Force. Bued opoa (.hrijiiul M>cr»??9Qctl •''ci»em=iiiuL Wlta 

LONDON MEDICAL SOCIETY OF OBSERVATKX. 

WHAT TO OBSERVE AT THE BED-SIPL AXP AFTER 

DEATH. Pabtiifaed br Aatboritr. Secocd Editioii. T'»jclz "jt;. cjici. Ijl id. 

DR. MACKENZIE. M.D^ MA.CP. 

THE PATHODXiY AND TREATMENT uF PHLDiMASIA 

DOLENS. at deduced from Clinical and PLruc'lo'ji^ai Res#i*ri<T(w ?-^::::^ ibe L«fnwiimm 
Lectures on Midwifery, deHrered befow tae >!ed:cal >:c5rtT :: Lo-i-ii >birjst a* 
Seanon 1861-62. 8va cloth. 6«. 



MR. M'CLELLAND, F.L.S^ F.G.S. 

SKETCH OF THE MEDICAL TOPOGRAPHY, OR CLIMATE 

AND SOILS, OF BENGAL AND THE N. W. PROVINCES. P«: 8t^. 
■ doth, 4s. Sd. 

DR. QEOflOE H. B. MACLEOD. F.R.C.S. (EOIN.) 

NOTES ON THE SURGERY OF THE CRIMEAN WAR; with 

REMARKS on GUN-SHOT WOL'NDS. 8vo. cloth, 10«. tid. 



MR. JOSEPH MACLISE, F.R.C.8. 

f. 

SURGICAL ANATOMY, a Serie« of I)i8«ectioiiH, illuHtratiDg the Prin- 
cipal Regions of the Human Body. 

The Second Edition, imperial folio, cloth, £3. 12«.; Imlf-morocco, JCi, 4m, 

ON DISLOCATIONS AND FKACTUUKS. Tiii« w.,ric h Unifon., 

with the Author^ " Surgicd Anatomy;** fttcU hW^irtiliiN niiiiHiim Four li^iutifully 
executed Lithographic Drawings lmp<»ruil folio, cluth, X'2. \ih.\ hMlf-tiioriM:ro, i'2, 17«, 
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DR. MONIOOLL, M.MO.P. 

A HAND-BOOK FOR SOrTIII'ORT, MKIHCAI. & (JKNIlllAL; 

with Copious Notices of the Natural llinUiry »f ilw IMnIiIi'I. Honiinl Kdinnii. Po»t \\\u. 
doth, 3f. 6d. 

DR. MARORT, f- N H 

ON THE COMPOSITION W Vm\\ AND lldW IT IS 

ADULTERATED; with Pnu:tir«l \}\m\U\\w tm («•. AimhuU \U\^ tlnili, fl«. lU. 

t ON CHRONIC ALCOHOIJC INTllXirATIliN I UUU..V. iK^v \ 

A INTO THE INFLUK.NTK OV IIIK .\\\V> *V WV WvvAWWv \^ \ VVsX. ^ 

2 DISPOSING CAVSK OK llMI'.AHV., Uv>.nvn>\ VvXvnvnwv wnnAv s\xUw\ ^^^^^^-^^> 

X 8ro. elotb, 4s. Bi. 
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OR. MARKHAM. 

DISEASES OF THE HEAET : THEIR PATHOLOGY, DIAG- 

N08I8, AMD TRQATMEMT. SMond Editioii. Port Sm. ek^ <(. 

SKODA ON AUSCULTATIOn"^AND PERCUSSION. p« 9n. 
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SIR RANALD MARTIN, K.aB, FMM. 

INFLUENCE OF TROPICAL CLIMATES IN PBODUCINO 

THE ACUTE ENDEMIC DISEASES OF EUROPEANS s IndadiBg Vmttied 
OUenrationi on tlieir Chroiiie Sequda ante tlie Inflnenoet of the CUmato of fiinpcL 
Second Edition, mvdi enluged. 8fa cIotli» 20i; 
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DR. MASSY. 

ON THE EXAMINATION OF RECRUITS; inteDded ftr tin Uw of 

Toong Medical Offieen on Rnterisg the Anny. 8to. do^ 6$, 

MR. O. F. MAUNDER, PJtOS. 

OPERATIVE SURGERY, with 168 EngnTings. Ftat 8nK SiL 
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OR. MAYNE. 

AN EXPOSITORY LEXICON '' OF THE TERMS. ANCIENT 

AND MODERN, IN MEDICAL AND GENERAL SCIENCE, including a com- 

. plete MEDICAL AND MEDICO-LEGAL VOCABULARY, and presenting the . 

1 correct Pronunciation, Derivation, Definition, and Explanation of the Names, Anatognn, A 

' * Synonymea, and Phrases (in English, Latin, Greek, French, and Gennan,) employed in i 

Science and connected with Medicine. Complete in 10 Parts, price 5s. each. The entire 

work, cloth, £2. \0s. \ 

IL 

A MEDICAL VOCABULARY; or, an Explanation of all Names, 

Synonymes, Terms, and Phrases used in Medicine and the rebtive branches of Medical 
Science, intended specially as a Book of Reference for the Young Student Second 
Edition. Fcap. 8vo. cloth, 8f. 6d. 
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DR. MILLINQEN. 

ON THE TREATMENT AND MANAGEMENT OF THE IN- 

SANE; with Considerations on Public and Prirate Lunatic Asylums. 18mo. cloth, 
is. Gd. 
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DR. W. J. MOORE, M.D. 

HEALTH IN THE TROPICS; 'or, Sanitary Art appUed to Eoropeans 

in India. 8to. cloth, 9s. 
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A MANUAL OF THE DISEASES OF INDU. Fcap. 8vo. doth. 5^ 

! DR. NOBLE. I 

THE HUMAN MIND IN ITS RELATIONS WITH THE i 

BBAJN AND NERVOUS SYSTEM. Po.t 8to. doth, 4*. &<. H 
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MR. NUNNELEY, F.R.C.8.E. 

ON THE OEGANS OF VISION : their anatomy and phy- 

SJOLOGY. With Plates, 8vo. cloth, IS*. 

A TEEATISE ON THE NATURE, CAUSES, AND TREATMENT 

OF ERYSIPELAS. 8vo. cloth, 10a. Sd. 



DR. O'REILLY. 

THE PLACENTA, THE ORGANIC NERVOUS SYSTEM, 

THE BLOOD, THE OXYGEN, AND THE ANIMAL NERVOUS SYSTEM, 
PHYSIOLOGICALLY EXAMINED. With Engravings. 8vo. cloth, 6». 
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MR. LANQ8TON PARKER. 

THE MODEEN TREATMENT OF SYPHILITIC DISEASES, 

both Primary and Secondary; comprising the Treatment of Constitutional and Confurmed 
Syphilis, by a safe and saccessful Method. Fourth Edition, Bro. cloth, 10«. 
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OR. PARKES, F.R.aP. 
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I DRPARKI N. 

THE CAUSATION AND PREVENTION OF DISEASE. 

8vo. cloth, 5«. 
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MR. JAMES PART, F.R.C.8. 

THE MEDICAL AND SURGICAL POCKET CASE BOOK, 

for the Registration of important Cases in Private Practice, and to assist the Student of 
Hospital Practice. Second Edition. 2«. 6d. 
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DR. PAVY, M.D.. F.R.C.P. 

RESEARCHES ON THE NATURE AND TREATMENT OF 

DIABETES. 8vo. cloth, 0$. 6d. 
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DR. THOMAS B. PEACOCK, M.D. 

ON THE INFLUENZA, OR EPIDEMIC CATARRHAL FEVER 

OF 1847-8. 8to. cloth, 5«. tU. 
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MR. OLIVER PEMBERTON, M.R.C.S. 

OBSERVATIONS ON THE HISTORY, PATHOLOGY, AND 

TREATMENT OF CANCEROUS DISEASES. Part I. — Melanosis. ; With 
coloured Plates. Royal 8vo. cloth, 45. 6d, 
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; THE URINE: its composition in health and disease, i 

AND UNDER THE ACTION OF REMEDIES. 8vo. cloth, 12*. T 
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DR. PEREIRA, F.R.S. 

SELECTA E PRiESCRIPTIS : with a Key, contwuing the Prescriptions 

^ in an Unabbreviated Form, and a Literal Translation. Thirteenth Edition. 24mo. 

I cloth, 59. 
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^^^ DR. PIOKFORD. 

HYGIENE ; or, Health as Depending upon the Conditions of the Atmo- 
sphere, Food and Drinks, Motion and Rest, Sleep and Wakefnlness, Secretions, 
Excretions, and Retentions, Mental Emotions, Gothing, Bathing, &c VoL I. 8to. 

MR. PIRRIE, F.R.8.E. 

THE PRINCIPLES AND PRACTICE OF SURGERY. With 

numerous Engravings on Wood. Second Edition. 8vo. cloth, 24«. 
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PHAEMACOP(EIA COLLEGII RE6ALIS MEDICORUM LON- 

DINENSIS. 8vo. cloth, 9«. ; or 24mo. 5$, 
Imprimatur. 

Hie liber, ciii titulus, Pharmaoop(Eia Collsgii Reoalis Mkdioorum Londinsksis. 
Datum ex -^dibus CoUegii in comitiis censoriis, Novembris Mensis 14** 1850, 

Johannes Atrton Paris. Pra$e$, 
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PROFESSORS PLATTNER So MUSPRATT- 

THE USE OF THE BLOWPIPE IN THE EXAMINATION OF 

MINERALS, ORES, AND OTHER METALLIC COMBINATIONS. Illustrated 
by numerous Engravings on Wood. Third Edition. 8vo. cloth, 10«. W. 
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i DR. HENRY PRATT, M.O., M.R.O.P. | 

THE GENEALOGY OF CREATION, newly Translated from the 

Unpointed Hebrew Text of the Book of Genesis, showing the General Scientific Accuracy 
of the Cosmogony of Moses and the Philosophy of Creation. 8vo. cloth, 14«. 

ON ECCENTRIC AND CENTRIC FORCE: a New Theory of 

Projection. With Engravings^ 8vo. cloth, 10«. 

THE PRESCRIBER'S PHARMACOPEIA ; coutaining all the Medi- '• 

cines in the London Pharmacopceia, arranged in Classes according to their Action, with 
their Composition and Doses. By a Practising Physician. Fourth Edition. 32mo. 
cloth, 2«. idd.'t roan tuck (for the pocket), 3«. 6c/. 

DR. JOHN RO\A^LISGN PRETTY. 

AIDS DURING LABOUE, including the Administration of Chloroform, 
the Management of Placenta and Post-partum Haemorrhage. Fcap. 8to. cloth. As, 6d, 
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MR. LAKE PRICE. 

PHOTOGRAPHIC MANIPULATION : Treating of the Pnictice of 

the Art, and its various appliances to Nature. With Fifty Engravings on Wood. Post 

8vo. cloth, 6«. 6d. .^^^ ..^ 

MR. P. G. PRICE, F.R.C.S.E. 

SCROFULOUS DISEASES OF THE EXTERNAL LYMPHATIC 

GLANDS: their Nature, Variety, and Treatment; with Remarks on the Management 
of Scrofulous Ulcerations, Scars, and Cicatrices. Post 8vo. cloth, 3s. 6rf. 

THE WINTER CLIMATE OF MENTON, with hints to 

f INVALIDS INTENDING TO RESIDE THERE. Fcap. 8to. cloth, 3». - 

DR. PRIESTLEY. J 

LECTURES ON THE DEVELOPMENT OF THE GRAVID i 

UTERUS. 8vo. cloth, S». 6rf. « 
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DR. RADOLIFFE, F.R.C.P. LOND. L 

ON EPILEPTIC AND OTHER CONVULSIVE APFECTIONS * 

OF THE NERVOUS SYSTEM. Third EdiUon. Poit 8to. cloth, 7*. 6d. 
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MR. RAINEY. 

ON THE MODE OF FORMATION OF SHELLS OF ANIMALS, 

OF BONE, AND OF SEVERAL OTHER STRUCTURES, by a Process of 
Molecular Coalescence, Demonstrable in certain Artificials-formed Producta. Fcap. 8to. 
cloth, 4s, 6<L 

DR. F. H. RAMSBOTHAM. 

THE PRINCIPLES AND PRACTICE OF OBSTETRIC MEDI- 

CINE AND SURGERY. Illustrated with One Hundred and Twenty Plates on Steel 
and Wood; forming one thick handsome volume. Fourth Edition. 8vo. cloth, 22«. * 

DR. RAMSBOTHAM. 

PRACTICAL OBSERVATIONS ON MIDWIFERY, with a Selection 

of Cases. Second Edition. 8 vo. cloth, 12*. 
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PROFESSOR RED\A^OOD, PH.D. 



comprehensive Dispensatory, and Manual of Facts and Formulae, for the use of Practi- 
tioners in.' Medicine and Pharmacy. Third Edition. 8vo. cloth, 22s. 
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DR. DU BOIS REYMOND. 

ANIMAL ELECTRICITY ; Edited by H. Bence Jones, M. D., F.R.S. 

With Fifty Engravings on Wood. Foolscap 8vo. cloth, 6«. 
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DR. REYNOLDS, M.D., LOND. 

EPILEPSY: ITS SYMPTOMS, TREATMENT, AND RELATION 

TO OTHER CHRONIC CONVULSIVE DISEASED 8vo. cloth, 10.. 

THE DIAGNOSIS OF DISEASES OF THE BRAIN, SPINAL 

CORD, AND THEIR APPENDAGES. Hvo. cloth, 8». 



mmmmtm^mmtm^mmrmmmmm 



DR. B. >A^. RIOHARDSON. 

ON THE CAUSE OF THE COAGULATION OF THE BLOOD. 

Being the Astley Cooper Prizb Essay for 1856'. With a Practical Appendix. 
8vo. cloth, 16«. 

THE HYGIENIC TREATMENT"* OF PULMONARY CONSUMP. 

TION. 8vo. cloth, 5s, 6d. 

III. 

THE ASCLEPIAD. Vol. I., Clinical Essajs. 8vo. cloth, 6«. 6d. 
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A SUPPLEMENT TO THE PHARMACOPEIA ; a concise bnt T 
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MR. >A^ILLIAM ROBERTS. 

AN ESSAY ON WASTING PALSY; being a Systematic Treatise on 

the Disease hitherto described as ATROPHIE MUSCULAIRE PROGRESSIVE. 



i With Four Plates. 8vo. cloth, 7s. 6d. 
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DR. W. H. ROBERTSON. 

THE NATURE AND TREATMENT OF GOUT. 

8yo. cloth, I0«.6d. 

A TREATISE ON DIET AND REGIMEN. 

Fourth Edition. 2 vols, post 8vo. cloth, l'2s, 
DR. ROUTH. 

INFANT FEEDING, AND ITS INFLUENCES ON LIFE; 

Or, the Causes and Prevention of Infant Mortality. Fcap. 8vo. cloth, 5s. 

DR. RONA^E. 

NEEYOUS DISEASES, LITER AND STOMACH COM- 

PLAINTS, LOW SPIRITS, INDIGESTION, GOUT, ASTHMA, AND DIS- 
ORDERS PRODUCED BY TROPICAL CLIMATES. With Cases. Sixteenth 
Edition. Fcap. Bvo. 28. 6d, 
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DR. SALTER, FJR.3. 

ON ASTHMA : its Pathology, Causes, Consequences, and Treatment 

8vo. cloth, 10«. 

MR. SAVORY. 

A COMPENDIUM OF DOMESTIC MEDICINE, AND COMPA- 
NION TO THE MEDICINE CHEST; intended as a Source of Easy Reference for 
Clergymen, and for Families residing at a Distance from Profesfcional Assistance. 
Sixth Edition. 12mo. cloth, 5s. 
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DR. ROYLE. F.R.S., AND DR. HEADLAND. M.D. 

A MANUAL OF MATERIA MEDICA AND THERAPEUTICS. 

Z With numerous Engravings on Wood. Third Edition. Fcap. 8vo. cloth, I2s. 6d, T 

MR. RUMSEY, F.R.O.S. 

ESSAYS ON STATE MEDICINE 8vo. cloth, lo*. 6rf. 



DR. RYAN, M.D. 

INFANTICIDE: its law, prevalence, prevention, and 

i HISTORY. 8vo. cloth, 5*. - 

* ST. BARTHOLOMEW'S HOSPITAL: * 

A DESCRIPTIVE CATALOGUE OF THE ANATOMICAL MUSEUM. 

Vol I. (1846), 8vo. cloth, 5».; 
Vol. II. (18ol), 8vo. cloth, 58.; 
Vol. III. (1862), 8vo. cloth, 5$, 



DR. SCHACHT. 

THE MICROSCOPE, AND ITS APPLICATION TO VEGETABLE 

ANATOMY AND PHYSIOLOGY. Edited by Frederick Currey, M.A. Fcapi 
I 8vo. cloth, 6«. I 
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DR. SCORES BY-JACKSON, M.D., F.R.S.E. Z 

i MEDICAL CLIMATOLOGY ; or, a Topographical and Meteorological 

jj Deicription of the Localities resorted to in Winter and Summer by Invalids of various 

^ classes both at Home and Abroad. With an Isothermal Chart Post 8va cloth, 12«. 
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DR. 8EMPLE. 

ON COTJGn : it8 Causes, Varieties, and Treatment. With some practical 

Remarks on the Use of the Stethoscope as an aid to Diagnosis. Post 8to. doth, 45. 6J. 



«»«» »#»>»*# *<»<»*«»*»*»■*» 



OR. SEYMOUR. 

ILLUSTRATIONS OF SOME 'oF THE PRINCIPAL DIS- 

EASES OF THE OVARIA: their Symptoms ancf Treatment; to which are prefixed 
ObservaUons on the Structure and Functions of those parts in the Human Being and in 
Animals. With 14 folio phites, 12«. 

THE NATURE AND TREAtSiENT OF DROPSY; considered 

especially in reference to the Diseases of the Intenuil Organs of the Body, which most 
commonly produce it. 8vo. 5f. ■.».■.*»»■»>»»»».. 

DR. 8HAPTER, M.D., F.R.C.P. 

THE CLIMATE OF THE SOUTH OF DEYON, AND ITS 

INFLUENCE UPON HEALTH. Second Edition, with Mapa. 8vo. cloth, 10*. 6<^ 
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MR. 8HA>A^, M.R.C.8. 

THE MEDICAL REMEMBRANCER; OR, BOOK OF EMER- 

GENCIES : in which are concisely pointed out the Immediate Remedies to be adopted 
in the First Moments of Danger from Poisoning, Apoplexy, Bums, and other 
Accidents; with the Tests for the Principal Poisons, and other useful Information. 
Fourth Edition. Edited, with Additions, by Jonathan Hutchinson, M.R.C.S. 32mo. 

cloth, 2». 6d, 

DR. SHEA, M.D., BA. 

A MANUAL OF ANIMAL PHYSIOIX)GY. with an Appendix of 

Questions for the B.A. Loudon and other Examinations. With Engravings. Foolscap 
8Ta cloth, 5«. 6d, >.»«.^,..>.>.>.^.> 

OR. SIB80N, F.R.8. 

MEDICAL ANATOMY, with coloured PUtes. Imperial folio. Fasci- 
culi I. to VI. 5«. each. ""*** «.*«--^ 

DR. E. H. 8IEVEKINQ. 

ON EPILEPSY AND EPILEPTIFORM SEIZURES: their 

Causes, Pathology, and Treatment Second Edition. Post 8ro. cloth, 10«. 6d, 



MR. SINCLAIR AND DR. JOHNSTON. 

PRACTICAL MIDWIFERY: Comprising an Accoaut of 13,748 Deli- 

Teries, which occurred in the Dublin Lying-in Hospital, during a period of Seven Years. 

8vo. cloth, 15«. * " •' " ■ " — « 

MR. ALFRED SMEE. F.R.8. 

GENERAL DEBILITY AND DEFECTITE NUTRITION; their 

Causes, Consequences, and Treatment. Second Edition. Fcap. 8yo. cloth, 35. 6d, 
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DR. SMELLIE. 

OBSTETRIC PLATES : being a Selection from the more Important and 

Practical Illustrations contained in the Original Work. With Anatomical and Practical 
Directions. 8to. cloth, 5«. 



mm0m00i^0m0m 



MR. HENRY SMITH, F.aO.S. 

ON STRICTURE OF THE UEETHRA. 8vo. cloth, 7». w. 
HEMORRHOIDS AND PROLAPSUS OF THE RECTUM: 

Their Pathology and Treatment, with especial reference to the use of Nitric Add. Third 
Edition. Fcap. 8vo. doth, 3*. 



t 



f 

i 





JOHN CfilTROHILL * SOKS^ FITBLIOATIOXS. 



OR. W. TYLER SMITH. 

A MANUAL OF OBSTETBIGS] THEORETICAL ASD FEAO- 
THE PATHOLOGY AND TREATMENT OF LEUOOSBSSA. 

Wiih&igpATiqgioii Wood. Sfo. dodii 7#. 
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ON GHLOBOPOBM AND OTHER ANJESTHETIOS: tbub 

ACTION AND .ADMINISTRATION. BiHad, wtk 'm Menoir vt fh» AidMr, If 
Benjomm W. RkliiidaQBy li.D. 8to. doth. lOi. U 
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DR. STANHOPB TEMPLBMAN SPSSR. 

PATHOLOGICAL CHEMI8TBY, IN ITS APPUQATION ID 

THE PRACTICJB OF MEDICINE. I^HabUoafioathoFksidiQrMM.^ 
ud Bodhb. 8to. ekth, ndneed to St. 



DR. STBQOAU. 
students' books fob EXAJONATIOH. 
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A MEDICAL MANUAL FOR APOTHECARIES' HALL AND OTHER MEDICAl 

BOARDS. Twelfth Edition. 12mo. doth, 10*. 



11. 

A MANUAL FOR THE COLLEGE OF SURGEONS; intended for the Um 

of Candidates for Examination and Practitioners. Second Edition. 12mo. doth, l(k. 

IIL 

GREGORY'S CONSPECTUS MEDICINE; THEORETICS. The First Part, con- 

taining the Original Text, with an Ordo Verborum, and Literal Translation. 12bw. 
cloth, 10«. 

IV. 

THE FIRST FOUR BOOKS OF CELSUS; containing the Text, Ordo Verb- 

orum, and Translation. Second Edition. 12mo. cloth, St. 

V. 

FIRST LINES FOR CHEMISTS AND DRUGGISTS PREPARING FOR Ex- 
amination AT THE PHARMACEUTICAL SOCIETY. Second 
18mo. doth, Zs. Bd. 



MR. STO>A^E, M.R.O.S.' 




t A TOXICOLOGICAL CHART, exhibiting at one view the Symptoms, | 

J Treatment, and Mode of Detecting the various Poisons, Mineral, Vegetable, and A,>;»i^i ♦ 

To which are added, concise Directions for the Treatment of Suspended 
Elerenth Edition. On Sheet, 2s.; mounted on Roller, 5s. 
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I DR. 8WAYNE. • 

OBSTETRIC APHOEISMS FOR THE USE OF STUDENTS * 

COMMENCING MIDWIFERY PRACTICE. With Engrayings on Wood. Second 
Edition. Fcap. 8vo. cloth, 3s. Sd. 
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MR. TAMPLIN, F.R«.8.E. 

LATERAL CtJRYATUEE OF THE SPINE: its Canses, Nature, and 

Treatment. 8vo. cloth, As. 
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OR. ALEXANDER TAYLOR, F.R.S.E. 

THE CLIMATE OF PAU ; with a Description of the Watering Places 

of the Pyrenees, and of the Virtaes of their resp«ctiTe Mineral Sources in Disease. Third 
Edition. Post 8vo. cloth, 7«. 
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DR. ALFRED 8. TAYLOR, F.R.8. 



A MANUAL OF MEDICAL JURISPRUDENCE. Seventh EdiUon. 

Fcap. 8to. cloth, 12«. 6d. 

II. 

ON POISONS, in relation to MEDICAL JURISPRUDENCE AND 
MEDICINK Second Edition. Fcap. 8to. cloth, I2s, Sd, 
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MR. TEALE. 

ON AMPUTATION BY A LONG AND A SHORT RECTAN- 

OULAR FLAP. With Engravings on Wood. 8to. doth, if. 
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DR. THEOPHILUS TH0MP80N, F.R.S. 

OLINICAL LECTURES ON PULMONARY CONSUMPTION. 

With Plates. 8vo. cloth, 7«. 6d. 

lEnSOMIAN LECTURES ON PULMONARY CONSUMPTION ; 

with Remarks on Microscopical Indications, and on Cocoa-nut OiL Post 8to., 2s, 6d* 

DR. THOMAS. 

THE MODERN PRACTICE OF PHYSIC; exhibiting the Symp- 

toms, Causes, Morbid Appearances, and Treatment of the Diseases of all Climatei. 
Eleventh Edition. Revised by Algernon Frampton, M.D. 2 vols. 8vo. cloUi, 28f. 
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MR. HENRY THOMPSON, F.R.C.8. 

STRICTURE OF THE URETHRA; its Pathology and Treatment. 
The Jackwnian Prize Essay for 1852. With Plates. Second Edition. 8to. cloth, lOt. 

THE DISEASES OF THE PROSTATE ; their Pathology and Treat- 

ment Comprising a Dissertation '^ On the Healthy and Morbid Anatomy of the Prostate 
Gknd;'' being the Jacksonian Prize Essay for 1860. With Phites. Second Edition. 
8to. cloth, 10«. 



DR. THUDIOHUM. 

i A TREATISE ON THE PATHOLOGY OF THE URINE, 

I Including a complete Guide to its Analysis. With Plates, 8vo. cloth, I4». 
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DR. TWEEDIE, F.R.S. 

CONTINUED FEYERS: THEIR DISTINCTIYE CHARACTERS, 

PATHOLOGY, AND TREATMENT. With Coloured Plates. 8vo. doth, 12». 
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DR. TILT. 

ON UTERINE AND OVARIAN INFLAMMATION, AND OS 

THE PHYSIOLOGY AND DISEASES OF MENSTRUATION. Third Edition. 
8vo. cloth, 12s. 

THE CHANGE OF LIFE In"" HEALTH AND DISEASE: . 

Practical Treatise on the Nervous and other Affections incidental to Women at tiie Dedioe 
of Life. Second Edition. 8vo. cloth, 6«. 

DR. GODWIN TIMM8. 

CONSUMPTION: its True Nature and Successful Treatment. Crown 

8vo. cloth, 10«. 

DR. ROBERT B. TODD, F.R.8. 

CLINICAL LECTURES ON THE PEACTIGE OF MEDICINE 

New Edition^ in one Volume, Edited by D&. Beale, 8vo. cloih^ 18«. 

I ON CERTAIN DISEASES OF THE URINARY ORGANS, AND 

ON DROPSIES. Fcap. 8vo. cloth, 6». 

MR. TOMES, F.R.S. 

A MANUAL OF DENTAL SURGERY. With 208 Engmvini^ on 

Wood. Fcap. 8vo. cloth, 12«. 6</. 
i MR. JOSEPH TOYNBEE, F.R.S.. F.R.O.8. 1 

^ THE DISEASES OF THE EAR: THEIR NATURE, DIAG- * 

NOSIS, AND TREATMENT. Illustrated with uumeroas Engrayings on Wood. 
8vo. cloth, i5«. 

DR. TURNBULL. 

AN INQUIRY INTO THE CURABILITY OF CONSUIIPTION, 

ITS PRFA'ENTION, AND THE PROGRESS OF IMPROVEMENT IN THB 
TREATMENT. Third Edition. 8to. cloth, 6>. 

A PRACTICAL TREATISE ON DISORDERS OF THE STOMACH 

with FERMENTATION; and on the Causes and Treatment of Indigestion, &c. 8to. 
cloth, 6«. 



VESTIGES OF THE NATURAL HISTORY OF CREATION. 

T Eleventh Edition. Illustrated with 1 06 Engravings on Wood. 8to. cloth, 7$, 6d, T 

? BY THE SAME AUTHOR. ♦ 

i EXPLANATIONS: A SEQUEL TO "VESTIGES." i 

ff Second Edition. Post 8vo. cloth, 5f. W 
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DR. UNDERWOOD. 

TREATISE ON THE DISEASES OF CHILDREN. Tenth Edition, 

with Addition! and Corrections by Henry Da vies, M.D. 8vo. cloth, ]5«. 
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DR. UNQER. 

BOTANICAL LETTERS. Translated by Dr. B. Paul. Nnmerons 

Woodcuts. Post 8vo., 2s, Sd. 

MR. WADE. F.R.O.S. 

STRICTURE OF THE URETHRA, ITS COMPLICATIONS 

AND EFFECTS; a Practical Treatise on the Nature and Treatment of those 
Affections. Fourth Edition. 8 to. cloth, 7«. 6d, 

DR. WALLER. 

ELEMENTS OF PRACTICAL MIDWIFERY; or, Companion to 

the Lying-in Room. Fourth Edition, with Plates. Fcap. cloth, At. 6d, 
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MR. HAYNES WALTON, F.R.C.S. 

SURGICAL DISEASES OF THE EYE. With Engravings on 
Wood. Second Edition. 8vo. cloth, lis. 
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DR. WATERS. M.R.O.P. 



DR. WEBER. 

A CLINICAL HAND-BOOK OF AUSCULTATION AND PER- 

CUSSION. Translated by John Cockle, M.D. 5*. 
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MR. SOELBERQ \A/ELLS, M.D.. tSAJR.C.S. 

ON LONG, SHORT, AND WEAK SIGHT, and their Treatment by 

the Scientific Use of Spectacles. With Engravings on Wood and Stone. 8vo. cloth, 5s 
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tHI ANATOMY OF THE HTIIIAN I.UNG. The Prize e«,v t 



to which the Fothergillian Gold Medal was awarded by the Medical Society of London. 
Post 8to. cloth, 6s. 6d. ii. 

RESEARCHES ON THE NATURE, PATHOLOGY, AND 

TREATMENT OF EMPHYSEMA OF THE LUNGS, AND ITS RELA- 
TIONS WITH OTHER DISEASES OF THE CHEST. With Engravings. 8vo. 
Icbth, 5s. «-—.—-— — . 

DR. EBEN. WATSON. A.M. I 

' ON THE TOPICAL MEDICATION OF THE LARYNX IN 

CERTAIN DISEASES OF THE RESPIRATORY AND VOCAL ORGANS. 
oTO. clotbf 5^. •..**»vv«.*w*%»*(««v*w«<» 

DR. ALLAN WEBB, F.R.C.S.L. 

THE SURGEON'S READY RULES FOR OPERATIONS IN 

SURGERY. Royal 8vo. cloth, 10«. 6d. 



MR. T. SPENCER WFLL8 . F.R.O.8. 

PRACTICAL OBSERVATIONS ON GODT AND ITS COMPLI- 

CATIONS, and on the Treatment of Joints Stiffened by Gouty Deposits. Foolscap 8vo. 
cloth, 5t. 

SCALE OF MEDICINES WITH WHICH MERCHANT TES- f 

SELS ARE TO BE FURNISHED, by command of the Privy Council for Trade; 
With Observations on the Means of Prcsen'ing the Health of Seamen, &c &,c. 
Seventh Thousand. Fcap. 8vo. cloth, Ss. Hd. 
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DR. WEST. 

LECTURES ON THE DISEASES OF WOMEN. Second Edition. 

8to. cloth, 16t. 
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DR. UVEDALE WEST. 

ILLUSTRATIONS OF PUERPERAL DISEASES. Second Edi- 

tion, enlarged. Post Sva cloth, 5«. 
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MR. WHEELER. 

HAND-BOOK OF ANATOMY FOR STUDENTS OF THE 

FINE ARTS. With Engravings on Wood. Fcap. 8vo., 2s, 6d, 



DR. WHITEHEAD, F.R.C.8. 

ON THE TRANSMISSION FROM PARENT TO OFFSPRING 
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